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ABSTRACT 
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presented in this bibliography. The studies selected were all issued 
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which includes a brief annotation and code number for each entry and 
an author index are presented first. The major portion of the 
bibliography is comprised of the abstracts for each study and 
includes information such as the code number or availability if it is 
a book, the title, author, and date. An order form is appended which 
provides price information and whether or not the document is 
available from the Clearinghouse for Federal Scientific and Technical 
Information. (Author/SH) 
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Rand Publications 



This bibliography contains abstracts of unclassified Rand 
studies dealing with various aspects of computing technology. 

The studies selected have all been issued during the period 
January 1963 through December 1971. The intention is to revise 
the bibliography at periodic intervals to incorporate new 
publications. 

Both subject and author indexes are provided. In the subject 
index, each publication is indexed under one or more headings 
by a modifier followed by the publication number. Abstracts 
are arranged serially by publication number. 

Except for the commercially published books , which. are available 
from the publishers, copies of these publications may be obtained 
through Rand's Reports Department. A separate order form is 
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description of first Soviet disc memory unit 
RM-620 0/7. 

Soviet Cybernetics Review, Vol. 4, No. 3, 
September 1970 RM-6200/8 

Soviet Cybernetics Review, Vol. 4, No. 10, 
1970 index RM-6200/10 
need for high-capacity, high-capability, 

floating-point flight computers RM-6213 
statistical concepts in computational 
mathematics RM-6297 
possible tasks for computers P-2586 
use of computers in processing and analy- 
sis of geographic information P-2593 
education and training in computer 
technology P-2597 

nature and use of the GAS (Generalized As- 
sembly System) language P-2674 
electronic data processing for cities 
P-2714 

role of computers in the high school cur- 
riculum P-2768 

guide to efficient use of computers P-2786 
computers and information flow; 

introduction for the layman P-2791-1 
computers and the changing role of the 
programmer P-2793 

the need for greater size and speed in 
computers P-2863 

their role in the growth of automation 

P-2865 " V"'- 

JOSS (Johnniac Open-Shop System) experi- 
mental on-line, time-shared service 
P-2922 

the teaching of computing P - 1 39 8 
interrogation of computers to produce 
comprehension-like responses P-3006 
role of the computer in secondary schools 
V P-3044 ' : • . 

hybrid :Com putin g as an aid to engineering 
' ; : design 036 fv. ‘ 

computers as a force in the development 
of cy bernetics P-3144-1 

conversations with JOSS in algebraic 

language P-3 146 ... " T - - 

JOSS; an experimental computing service to 
use at remote typewriter consoles 
‘ : * p— 31 49 . v .‘ ■':'■■■ :; ''- 

• 'Art. '. • ■ ‘VV Aiv ; * 












coanunications, co,., :ers, and effects on 
people P-3235 

cost factors f ot a nies using EDP 
P-3236 . 

future computer technology P-3279 
free-standing compared with time-sharing 
facilities P-3281 
JOHNNIAC eulogy at decommissioning 
ceremonies P-3313 

regulating mechanisms needed for future 

computer/communications networks P-3466 
overall view of the Rand computer text 
and catalog system P-3476 
trends and social implications of computers 
P-3478 

current trends in aerospace computation 
P-3484 

computers and our future P-3501 
countermeasures against unauthorized 
access to information P-3504 
need to protect information privacy in 
time-shared computer files P-3523 
the professor and the computer, 1985 
P-3527 

future expansion of computer capabilities 
P-3533 

protecting information in remote-access 
multi-user computer systems P-3544 
impact of technology on future cities 
P-3562 

software evaluation in system selection 
P-3581 

recent progress in Russian computer 
technology P-3600/11 
recent developments in USSR computing 

P-3600/13 ■ .* ■' 

descriptions of Minsk- 22 system, Ruta-701 
reading device, Ural-2 music P-3600/1fi 
specifications of 15 Soviet computers 
P-3600/19 

survey of Soviet computer technology 
P-3600/20 

recent developments in Soviet cybernetics 
P-3600/21 

Soviet cybernetics: recent news items. 

No - I :, x23 (Oct- 1968) P-3600/23 

Soviet cybernetics: recent news items. 

No. 23 (Dec- 1968) P-3600/24 

Soviet cybernetics: recent news items. 

No- 24 (Dec- 1968): annual index 

p-3600/25 : ■ , 

present and future computer technology 
and its impact on everyday living 

p-3625. ./V' V' 

computer gap between U-S- and USSR P-3641 
social implications of a computer utility 
P- 36 42 . ' 

future potential of computers P-3 6 56^ ' 

more efficient use of computing facilities 
p-366 1 /V;, - j' 

communication policy issues for the coming 
computer utility and FCC rules P-3685 V 
changes in American character due to 

computerized records P-3780 .?■;/ T ./f ^ / v • 
privacy aspects of the cashless, checkless 
society: Senate testimony * P-3 8 22 

IBM 360/65: RAN D Ks :iiext1 computer P-3892 : 

third-generation computer trends; progress 



and unsolved problems P-3903 
transcript of Tenth Computing Symposium: 

"The Teaching of Computing" P-3998 
use of computers in the delivery of medi- 
cal care P-4019 

fundamental physical limits to computing 
power P-4208 

comparisdn of parallel and pipeline com- 
puter characteristics P-4221 
computer data banks and security controls 
P-4329 

relative advantages of the ILLIAC XV and 
the STAR computers P-4401 
use of computer accounting data to measure 
system modification P-4536-1 
institutions, innovation, and incentives 
in education using computers P-4640 
the ARPA nationwide computing network and 

the Data Reconfiguration Service P-4673 
computers in society’s future: problems 

of information system privacy P-4684 
probable computer technology in 1980, with 
implications for education P-4693 
potential computer speeds and principles 

of physics that will limit them P-4710 

COMPUTER SIMULATION 

user’s and programmer’s manual for 

SIMSCRIPT II programming language BOOK 
reference manual for SIMSCRIPT II program- 
ming language BOOK X 
uses of SIMSCRIPT in simulation and 
nonsimulation problems BOOK 
user’s manual for Rand’s program for 

solving chemical composition problems 
R-4 95 ; >• .■ ;! 

analysis of movement in large-scale mili- 
tary personnel systems R-514 
procedure and model description of the 
Video Graphic System R-519 
improving CPU utilization and throughput by 
tuning multiprogrammed systems R-520 
experience with the Extendable Computer 
. System Simulator R-560 
measurement objectives and tools for 

computer performance analysis R-584 
Ports, a method for dynamic interprogram 
communication and job control R-605 
generating gamma variates with nonintegral 
shape parameters for simulation R-641 
SIMSCRIPT as a simulation technigue 
RM— 377 8 

technical appendix on SIMSCRIPT language 
RM— 38 1 3 ""x / 

modify and restart routines for games and 
experiments in computer simulation 
: ; RM— 424 2 

application of program generators (JSSPG) 

X V-i t° the building of models RM-446 0 
computer simulation of adaptive routing 
techniques for distributed communica- 
tion systems, ; RM-4782 ; 

demonstration test of computer-assisted 

x:';co uhtdown . / : R Mr-5005 ‘ \'v : , ' '' J 

programming by questionnaire : the job 

shop 'simula tion program genera tor 
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RM-5162 

of space vehicle checkout using graphical 
input moving network display RM-5183 
procedure for economizing computer tine 

in comparing simulation runs RM-5288-1 
Programming by Questionnaire: auxiliary 

programs for checking and analysis 
RM- 5689 

user*s manual of computer-driven stereo 
display for aerial maneuver analysis 
RH-5709 

SIHSCRIPT II programming language: IBM 

360 implementation HH-5777 
computer simulation programming language; 

an introductory text RM-5883 
interactive graphics program for simulat- 
ing kinetic chemical systems RH-5925 
a FORTRAN programmer * s introduction to 
SIHSCRIPT II RM— 5937 
Rand's computer simulations of complex 
physiological phenomena RM-6047 
gra phics for simulation problem-solving 
in designing Video graphics RH— 6112 

ECSS: Extendable Computer System Sinu- 

lator f a SIHSCRIPT-based language 
RM-6132 

space tracking error propagation and orbit 
prediction program (TEPOP) RM-6256 
use and advantages of SIHSCRIPT in 
programming P-2658 

advantages of using SIHSCRIPT in simulation 
P-2826 

a program for simulation in industrial 
systems (GASP) P-2864 
simulation programming and analysis of 
results . P-3141 

development of new digital simulation 
languages P-3348 

simulation language report generators 
P-3349 

development of languages for simulation 
P-3453 

computer simulation programming lan guages : 
perspective and prognosis P-3599 
interactive use of JOSS consoles in simula- 
tion and war gaming P-3606 
statistical considerations in computer 
simulation experiments P-3608 
description of some existing programs in 
urban and decisionmaking research 
P-3734 

GRAIL/GPSS: graphic on-line modeling of 

systems P-3838 

simulation programming using SIHSCRIPT II: 
an example with annotations P-3861 
GAPSS for graphic analysis of GPSS 
simulations P-3977 

BIOHOD: an interactive computer- graphics 

system for biological modeling P-4410 
evaluation of computer simulation method- 
• ology in urban research P—4446 
a stochastic network approach to test and 
checkout with GERT simulation P-4486 
interactive simulation of continuous systems 
P-4 50 3 — : : >:" 



CONTRACTS 

use of magnetic tape for reporting cost 
information RM-6313 



CONTROL SYSTEMS 

event-chains as control devices RM-3320 
new version of event-chain flowcharting in 
AUTOSATE RM- 4729 

Soviet process control coiipu ters # part 5 
R M- 4810 

specifications for process control com- 
puters; pneumonic controls RM-6000/1 
Soviet use of game theory for control 
of processes and communications 
RM— 6000/4 

organization of national control systems 
in USSR RH— 6200/2 

automation of Soviet industry RM-6200/3 
a Soviet approach to state-wide control 
systems RH— 6200/4 

approaches to Soviet state-wide control 
systems RM-6 200/5 
Soviet automated control systems in 
Belorussia RH-6200/6 
official USSR guidelines for automated 

industrial control systems P-3600/18 



COST ANALYSIS 

cost of adopting a common computer language 
for command and control RH-3324 
use of magnetic tape for reporting cost 
information RM-6313 
cost factors for companies using EDP 
P-3236 

of free-standing computers compared with 
time-sharing facilities P-3281 



COST-EFFECTIVENESS STUDIES 
economics of computers BOOK 



COUNTER INSURGENCY 

on-line computer program for the analysis 
of border-control problems R-687 



COURTS 

potential uses of the computer and video- 
tape in criminal courts P-4581 



CRIME 

Soviet cybernetics in criminalistics 
P- 3600/23 
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CUHVE PITTING 

curve fitting and editing via interactive 
co up u ter graphics P-3742 
interactive graphic system for curve 
fitting and editing P-3766 



CYBERNETICS 

in the study of information processing in 
the nervous system P-2879 



and computer technology (Second Edi- 
tion) RM-5 108-1 

on-line computer recognition and lookup of 
Chinese characters P-3568 



DISPLAY 

DISPLAY: a guide and sample input/output 

of the TRACK FORTRAN debugger RM-5618 



DYDE (On-line Debugging Program) 



CZECHOSLOVAKIA 

Soviet pressure on Czechoslovakia to 

Sovietize her computer industry R-700/2 



DECISIONMAKING 

in the construction of sophisticated 
problem-solving programs RM-3283 

analysis of decision rules in decision 
tables RK-3669 

description of some models used in local 
government decisionmaking research 
P-3734 

effect of computerized recordkeeping on 
decisionmaking P-3780 



DELPHI 

Soviet view of Delphi method of 

scientific forecasting RK-6000/9 
a forecasting method that combines Delphi 
and PERT techniques RM-6000/10 
estimating software development time: 
literature survey and experiments 
RK-6271 



DETAB-X 

description of DETAB-X RM-3273 
DETAB-X computer language based on use of 
decision tables P-2608-1 
status report on DETAB-X business language 
P-2637 

uses in banking systems P-2697 
DIAGNOSIS 

description of Rand's current and potential 
bioscience programs RM-6047 
brain tumor diagnosis by computer and 
by using diagnostic tables in USSR 
RM— 620 0/8 



DYDE: an on-line debugger for OS/360 

assembly language programs RM-6027 



ECONOMETRICS 

ALGEC — an expansion of ALGOL 60 for eco- 
nomic calculations RM-5 135 
final report on the algorithmic language 
ALGEC Rfl-5136 



ECONOMICS — DOMESTIC 

economics of computers BOOK 
benefits of computer technology in industry 
RM-3264 



ECONOMICS — FOREIGN 

innovation and competitive advantage in 
the international conputer industry 
BOOK 

organization chart of administrative 

agencies of the OSSR economy H-700/1 
new Soviet Institute for Management of the 
National Economy R-700/3 
Soviet state plans ’ for development of 
national economy RH-6000/2 
development of Soviet prognostics: 
economic forecasting HH- 60 00/5 

use of computers in economic planning in 
the USSR RM— 6000/6 

automation in Soviet economic planning 
R M- 62 00/1 

economic activities of the Ukrainian SSR 
Academy RM-6200/7 ' 

effect of computer shortages on economic 
planning in USSR P-3600/17 



ecs's ’ ' : : r • : • 

experience with initial version of ECSS 
special purpose simulation language 
R-560 



DICTIONARIES 



c/ EDUCATION 



Soviet computer termino logy and 
abbreviations RM-3804 



Russian- English dictionary 



of cybernetics 



practice problems for the student of 

digital computing on IBM 1620 BOOK 
Teach I nf or mat ion Processing Langua ge . : , 
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(TIPL) for IPL-V RM-3879 
survey of Russian programmed instruction 
and computers in education RM-6000/9 
need for reorganizing USSR higher educa- 
tion of scientists and technologists 
RM— 60 00/1 1 

controlled processes faculty at. Leningrad 
University RM-6200/5 
Soviet programmed instruction, teaching 

machines, programmer training RM-6200/6 
proposed undergraduate program in computer 
sciences RH-6297 
education and training in computer 
technology P-2597 

teaching of computer programming in the 
secondary schools P-2768 
computers and information flow: UC 

Extension lecture P-2791-1 
the teaching of computing P-2998 
role of the computer in secondary schools 
P-3044 

computers and education P-3478 
Soviet scientific problems and programmed 
instruction P-3600/13 
scientific problems and programmed 
instruction p-3600/14 
use of teaching machines in the USSR 
P-3600/23 

future potential of the computer P-3656 
transcript of Tenth Computing Symposium: 

"The Teaching of Coaputing" P-3998 
probable computer technology in 1980, with 
implications for education P-4693 



ENERGY 

Soviet account of Armenian Power Engi- 
neering Institute achievements 
P-3600/19 



ENGINEERING 

the JOSS primer RH-5220 
problem solving with JOSS RM-5322 
computing needs in USSR; problems of 
publication lag RM-6000/1 
hybrid computing as an aid to engineering 
design P-3086 

some implications of automated design on 
the engineering process P-3625 
engineers* duty to provide warning of 
technology side effects P-3780 
third-generation computers and how engi- 
neers use and misuse them P-3903 



ERROR ANALYSIS 

program for determining errors in position 
and velocity of satellites RH-3609 
factors affecting coding errors RM-4346 
EXDAMS: Extendable Debugging and Moni- 

toring System for interactive use 
RM— 5772 

space tracking error propagation and orbit 
prediction program (TEPOP) RM-6256 



EDUCATION AND TRAINING 



EVALUATION METHODS 



Soviet cybernetics: recent news items, framework and first 3 phases of computer 

No. 23 (Dec* • 1 968) . P—3600/24 performance improvement analysis R— 549 

analyzing computer accounting data to ■:*> ■ 

evaluate system performance R-573 

EDUCATION PLANNING use of computer accounting ^data to measure 

system modification P-4536-1 

2 and/Carnegie Commisslon/NSF conference on 
computers in higher education R-718 •• 

instructional uses of the computer in FILE STRUCTURE AND MANAGEMENT 

higher education P-4600 

institutions, innovation, and incentives principles of operation of the ISPL machine 

in education using computers P-4640 R-562 

specifications for ISPL, the Incremental 
Systems Programming Language R-563 

ELECTRONICS ISPL Basic File System and file subsystem 

. .• for computing research support R-603 

work on glasslike (noncrystalline) Ports, a method for dynamic inter prog ram 

semiconductors in the Soviet bloc communication and job control R-605 

RM— 600.0/4 : . the future of computer program specifica- 

new amorphous chalcogen ide glass for tion and organization R-622 

optics, lasers, semiconductors FORTAB decision table language for use with 

RM-6000/1 1 FORTRAN .RMk3306 . / 

survey of Soviet solid state technology JOSS disc file system RM-5257 

RM- 62 00/4 ;V. experience with Relational Data File: 

Soviet R6D redirected: Academy of Sciences datum storage and inference execution 

annual meeting reports RM-6200/8 ' - RM-5947 • 

more efficient use of computing facilities 

; . : : p-3661 , 

EMPLOYMENT 7^;. ; ^ logical aspects of question-answering' ; ^y 

computer: the Relational Data File’ 

as affected by growing automation P-2865 P-4251 J";- -- - " 
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storage layout to reduce computer memory GASP 

requirements P-4459-1 

modified initiator to control three speeds GASP — for simulation studies in industrial 

of memory in Band computing P-4585 systems P-2864 



FINANCE 



GENERALIZED ASSEMBLY SYSTEM 



DETAB— I used in banting P-2697 



FORECASTING 

Soviet goals for scientific, technical, 
and economic forecasting R-700/3 
development of Soviet prognostics 
RM— 6000/5 

estimating software development time: 
literature survey and experiments 
RM— 627 1 

future computer technology P-3279 
bibliography on automation and technologi- 
cal change and future studies P-3365-4 
the professor and the computer, 1985 
P-3527 

future computer technology and its im- 
pact on everyday living P-3626 
future potential of the computer P-3656 
fundamental physical limits to computing 
power P-4208 

probable computer technology in 1980, with 
implications for education P-4693 
potential computer speeds and principles 

of physics that will limit them P-4710 

FORTAB 

FORTAB decision table language for use with 
FORTRAN RM-3306 



FORTRAN 

NOSY core-saving system for codes converted 
from. FORTRAN II to FORTRAN IV P-3168/1 



FORWARD AIR CONTROL 



generalized assembly system for 7090 
RH-3646 



GENERAL PROBLEM SOLVER 

Rand computer program. General Problem 
Solver RM— 3235-1 

internal structure of GPS-2-2 RM-3337 



GEODESY 

mapping by computer graphics especially 
for satellite antenna coverage R-525 



GEOGRAPHY 

use of computers in processing and analysis 
of geographic information P-2593 '•,< 

GERT 

a stochastic network approach to test and 
checkout with GERT simulation P-4486 



GOVERNMENT 

data processing for state and local 
governments BOOK 

role in supporting computer aids in aero- 
space industry RM-5264 
computers in government P-3478, 
licensing aind regulatory policy for 

computer systems and data links P-3 685 

privacy aspects of the cashless, checkless 
society: Senate testimony P-3822 



digital communications and EDP for an GRAIL 

advanced Tactical Air Control System 

RM— 443 1 -v- GRAIL file organization and management 

three-console JOSS simulation- of close air = package as used in ISPL system i:vR-603 

support P-3606 real-time recognition of handprinted text 

using ; ;RAND , 'Tablet^;;- RM-50 1 6; ‘ 

description of GRAIL project: goals, 

GAME THEORY * problems, and results RM-5S99 

' ;• : : ’ final report on GRAIL— II: ^.language 

development and application of game and operations RM-6001 

theory in the Soviet Union RM-6000/4 final report on GRAIL--III: ^ implementa- 

optimization in game theory P-3600/21 tion of system • ; RM-6002 • 

directness in computer graphics: Rand j j . 

interactive GRAIL- system i-:vP-“3 6 97 

GAPSS (■ ' ■ - "" ■ ■■■ 

GAPSS for graphic analysis of GPSS 
simulations P-3977 
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GRAPHIC ROCKET 



BOOK 



an interactive computer-graphics system 

for aerospace vehicle analysis RM-6032 



HEALTH CARE 

Soviet space medicine and automated 
diagnostics RH-6000/2 

mathematical cardiology: computer 

diagnosis and prescription in USSR 
RM— 6000/4 

development of Soviet prognostics: 
medical forecasting RM-6900/5 

Doza, a Soviet analog computer for 
calculating radiological dosages 
RM— 6000/9 

description of Rand*s current and potential 
. bioscience programs RH-6047 

Soviet use of computers in medicine 
RH— 62,00/2 

applications of computers in uedicine 
P-3478 

use of computers in the delivery of medi- 
cal care P-4019 



HEALTH RESEARCH 

use of Rand*s chemical composition program 
for solving medical problems R-495 
computer techniques for pseudocolor image 
enhancement R-787 ’ 

HUMAN FACTORS 

user behavior in problem solving with 

interactive computer assistance R-513 
integration of man and computer in 
prelaunch checkout BM-4 506 
teletype vs video console use in computer 
searching for legal precedents p—4448 



annotated bibliography on privacy in the 
computer age RM-5495 
annotated bibliography on privacy in the 
computer age, Vol. 2 RM-5495/1 

Soviet Lvov management control system 
RM— 6 00 0/3 

automated control systems in the USSR 
RM— 6000/6 

automation of Soviet industry RH-6200/3 
automation in soviet textile plants 
RM- 6200/5 

hybrid computing as an aid to engineering 
design P-3086 

charting technique for analysis of business 
systems P-3109 

official USSR guidelines for automated 

industrial control systems P-3600/18 
USSR reports on problems of the 
scientific control of industry 
P-3600/21 

applications of computer technology to 
industry in the USSR P-3600/24 



INFEREX 

logical aspects of question-answering by 
computer: the Relational Data File 

P-4251 



INFORMATION PROCESSING 

data processing for state and local 
governments BOOK 

Information Processing Language-V manual 
BOOK 

framework and first 3 phases of computer 
performance improvement analysis R-5R9 
analyzing computer accounting data to 
evaluate system performance R- 573 
measurement objectives and tools for 

computer performance analysis R-584 
computer techniques for pseudocolor image 
enhancement R-787 



INDEXES 

IBM 7040/7044 programs to store, re -for mat, 
and print out natural texts BM-4920 
Soviet Cybernetics Review* Vol- 4, No. 10, 
1970 index BH-6200/10 
overall view of the Rand computer text 
a ad catalog system P-3476 
Soviet cybernetics: recent news items. 

No. 12 (Dec. 1967) and 1967 index 
P-3600/12 

Soviet cybernetics;; recent news items. 

No. 24 (Dec. 1968) : annual index 

P—360 0/25 

JOSS program and users* guide for patent 
searching through index terms P-3648 



INDUSTRY 

. , •• 1 ' ' 

,• • • . • t-V/. ' ■ y. ■]:'■■■■■. . y: •;/ 

innovation and competitive advantage in 
the international computer industry 









; :1m, 

li) 



yj. 



the HIND system and its data structure for 
semantic information processing R-837 
organization of a problem-solving program 
RM— 3283 

generalized assembly system for 7090 
RH— 3646 ■ 

comparison of COHIT, I PI- V, LISP 1.5, • 

SLIP, list processing languages RM-3842 
AUTOS ATE technique for analysis of infor- 
mation processing systems RM-3 976 ■ 
data processing of personnel records at 

the Air Reserve Records Center RH-4 1 88 
development of OCAH A weapon system project 
'' 'RM-4 220./. 

LIPL: Linear Information processing 

iLaiiguage RH-4320 \ V- "v-' v 

factors affecting coding errors / RM-4346 

digital communications and EDP for an 
advanced Tactical Air Control System 
FM-4431 : '■ ’ 

Soviet cybernetics technology, part 4 
RM-4 461 . ' • “ 
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integration of man and computer in 
prelaunch checkout RM-4506 
Catalog Input/Output System RM-4540 
tabular representations of multivariate 
functions for computer use RM-463 6 
a compact statistical method of represent- 
ing terrain in digital computers 
Rfi-5081 

Relational Data File, a system for infer- 
ence execution and data retrieval 
Rfl-5085 

experimental scheme to translate natural 
language data retrieval requests 
RM-5150 I 

JOSS accounting and performance measure- 
ment RM-5217 

annotated bibliography on privacy in the 
computer age RH-5495 
annotated bibliography on privacy in the 
computer age, Vol. 2 HH- 5495/1 
information processing implications of 

OSAF space missions, 1970-1980 RM-6213 

use of magnetic tape for reporting cost 
information RH-6313 
use of computers in processing and analy- 
sis of geographic information P-2593 
electronic data processing for cities 
P-2714 

cybernetic, way of studying P-2879 
cost factors for companies using EDP t 
P-3236 

future computer technology P-3279 
regulating mechanisms needed for future 

coraputer/coraisunications networks P-3466 
future expansion of computer capabilities 
P- 3533 

Russian survey of data storage devices 
P-3600/21 

computer gap between U* S* and USSR P-3641 
social implications of a computer utility 
P-3642 

future potential of the computer P-3656 
privacy aspects of the cashless, checkless 
society: Senate testimony P-3822 

transcript of Tenth Computing Symposium: 

"The Teaching of Computing” P-3998 
BARK IV and SGS, an on-file data manage- 
ment system P—4014 

testimony before State Assembly Committee 
on invasion of privacy P-4214 
computer data banks and security controls 
P-4329 

ADMATCR, a computer tool for urban studies 
■ P—4532 



experience with Relational Data File: ;j; 

datum storage and inference execution 
RE- 5947 5 

an overview of Soviet work on information 
retrieval RM-6000/10 
design philosophy of Relational Data File 

P—3408 | 

implementation of Relational Data File 

P-3411 | 

overall view of the Rand computer text 
and catalog system P-3476 
need to protect information privacy in J 

time-shared computer files P-3523 I 

on-line computer classification of hand- } 

printed Chinese characters P-3568 J 

JOSS program and users 1 guide for patent ;{ 

searching through index terms P-3648 3 

logical aspects of question-answering by 
computer; the Relational Data File 
P-4251 

teletype vs video console use in computer 
searching for legal precedents p-4448 



INFORMATION SYSTEMS 

■■ ■ ' f 

relationship of Rand Video Graphic System 1 

to ARP A computing network R-664 | 

Soviet information and communication sys- | 

tem based on computer network R-700/4 | 

integration of base maintenance management I 

RM-4849 ■ ■'!' ‘ ' | 

Relational Data File, a system for infer- 1 

ence execution and data retrieval I 

RW— 5085 | 

Russian research on advanced high-speed | 

information retrieval systems RM-6000/1 | 

DSAF Personnel Data System- — Officers: § 

history of software development RM-6271 t 

how cities should approach data processing I 

P-2610 . ; ■:$. : • . | 

linguistic information retrieval system | 

under development in Moscow P-3600/20 1 

testimony before State Assembly Committee i' 

on invasion of privacy P-4214 | 

logical aspects of question- answering by I 

computer: the Relational Data File 1 

p-425i ■ i; 

computer data banks and security controls 
• P-4329 y'* 

the ARPA nationwide computing network and i 

the Data Reconfiguration Service P-4673 
computers in society's future: problems 

of information system privacy P-4684 



INFORMATION RETRIEVAL 

natural language in computer form RM-4390 
the catalog: a flexible data structure 

for magnetic tape RM-4645 
relational data file to mechanize 

inference execution and data retrieval 
■- R II- 4793 v v; ^ 

IBM 040/704 4 programs to store, re-format, 
^and print out natural texts RM-492G 
a logical study of answering questions by 
computer RM-5428 



INFORMATION THEORY 

interrogation of a computer to produce 
comprehension-like responses P-3006 

review of concepts and applications of cy- 
bernetics P-3 144-1 

INTEGRATED GRAPHIC SYSTEM 

the Integrated Graphics System (IGS) for 
the TBM 2250 ■ RM-553 1; 
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integrated graphics system for the 

S-C 4060, part I, user’s manual RM-5660 
integrated graphics system for the S-C 

4060; part 1, system programmer’s guide 
RM— 566 1 

IGS, the Integrated Graphics System for 
the S-C 4060 P-3722 



INTELLIGENCE 

countermeasures against unauthorized 
access to information in computers 
P-3504 

unauthorized access to information in 
remote— access time-shared computers 
P-3544 



INTERNATIONAL RELATIONS 

Soviet pressure on Czechoslovakia to 

Sovietize her computer industry R-700/2 



INVENTORY CONTROL 

development of OCAHA weapon system project 
RH— 4220. 

automation of inventory control in USSR 
P-3600/23 

computerized management of Soviet trade 
. and commerce P-360 0/24 

ISPL 

principles of operation of the ISPL machine 
R-562 

specifications for ISPL, the Incremental 
Systems Programming Language R— 563 

ISPL Basic File System and file subsystem 
for computing research support R-603 

Ports, a method for dynamic interprogram 
communication and job control R— 605 



duction computing RM-4162 
arithmetic and function evaluation routines 
RH- 502 8 

JOSS console service routines RM-5044 
remote computation using the RAND JOSS 
system RM-5058 

detailed description of system monitor 
RH- 52 1 6 

accounting and performance measurement 
RM— 5217 

design of JOSS remote typewriter console 
RM— 52 1 8 

the JOSS primer RM-5220 
disc file system RPl-5257 

JOSS central processing routines RM-5270 
problem solving for engineers RM-5322 
statistical summary of first year of opera- 
tion on PDP— 6 RM-5359 

JOSS Notebook: loose-leaf reference 

guide RM-5367 

JOSS language: desk reference, pocket 

reference, and poster summary RM-5377 
assembly listing of the JOSS supervisor 
unit RM— 5437 

history of JOHNNIAC, computer for JOSS I 
RH— 565 4 

JOSTRAN, a JOSS dialect that expedites 
FORTRAN programming RH-6248 
program for constrained shortest- path solu- 
tions to multistage decisions RH-6338 
description of Johnniac Open Shop System 
P-2922 

examples of use of an experimental on-line 
computing service P-3131 : ' 

examples of conversations in algebraic 
language P-3146 

an experimental computing service to use 
at remote typewriter consoles P-3149 
introduction to JOSS system implementation 
P-3486 

JOSS rubrics or principles of system de- 
sign P-3560 

interactive use of JOSS consoles in simula- 
tion and war gaming P-3606 
JOSS program and users* guide for patent 
searching through index terms P-3648 
final compilation of the JOSS Newsletter: 
November 1967- June 1971 P-3940/7 



JOHNNIAC 



history of Rand’s JOHNNIAC computer 

RH-5654 LABOR \ . f •- 

description of the Open-Shop System (JOSS) 

P-2922 effects of automation on Soviet labor 

eulogy at decommissioning ceremonies force RH- 6000/5 

P -3313 - 



joss.:....,; .. 

effect on problem solving of forced lockout 
between JOSS interactions .... R— 513 
problemsolving on JOSS: effect of arbi- 

trary console lockout tines R-520 
BOOST program for powered rocket perfor- 
mance, with JOSS language summary R-670 
on-line computer program for the analysis 
of border-control problems R-687 
for individual problem solving vs. pro- 



LAUNCH VEHICLES 

BOOST program for estimating powered 
rocket peir^ormance R— 67 0 
integration of man and computer in 

prelaunch checkout RW-4 506 >• ) v 

separable redundant computers for space 
. systems ! R K— 4573 ; 

demonstration test of computer— assisted 
co untdown .. RH-5 005 . ■- ' ; 

moving network display for active moni- 
toring of automated checkout P-3522 



•16- 



LAW 



MAINTENANCE 



teletype vs video console use in computer 
searching for legal precedents P-4448 
computers in society® s future: problems 

of information system privacy P-4684 



LIBRARY SCIENCE 

JOSS program and users* guide for patent 
searching through index terms P-3648 



LINGUISTICS 

the MIND system and its data structure for 
semantic information processing R-837 
the heuristic compiler RM-3588 
natural language in computer form R3-4390 
Catalog Input/Output System RM-4540 
the catalog: a flexible data structure 

fox: magnetic tape RM-4645 
FORTRAN and MAP routines to handle natural 
language texts in complex formats 
R M— 4920 

Relational Data File, a system for infer- 
ence execution and data retrieval 
RM-5085 

Russian- English dictionary of cybernetics 
and computer technology (Second Edi- 
tion) BM— 51 08— 1 

experimental scheme to translate natural 
language data retrieval requests 
RM-5150 

APAREL: a parse-request language used 

with PL/I semantics RM-5611-1 
experimental automatic translation into 
Russian for U-S, patent information 
RM— 6000/8 

design philosophy of Relational Data File 
P-3408 

implementation of Relational Data File 
•P-341 1 

overall view of the Rand computer text 
and catalog system P-3476 
on-line computer classification of hand- 
printed Chinese characters P-3568 
use of computers in Soviet linguistics 
P-3600/20 7 . t . 



event-chain flowcharting by AUTOSATE 
RM— 3320 

event-chain flowcharting by AUTOSATE 
RM— 3976 

program for aggregate base stockage policy 
of recoverable items RM-4395 

reliability of ground-based digital 
computers RM-4511 

SIMSCRIPT program for computer-assisted 
maintenance planning RM-4563 

separable redundant computers for space 
systems RM-4573 

new version of event-chain flowcharting in 
AUTOSATE RM— 4729 

integration of base maintenance management 
RM— 4849 

a zero-one linear programming approach to 
scheduling with limited resources 
RM— 556 1 

a stochastic network approach to test and 
checkout with GERT simulation P-4486 



MANAGEMENT 



the 



new Soviet Institute for Management of 
National Economy R- 7 00/3 

event-chain flowcharting by AUTOSATE 
RM— 3320 

event-chain flowcharting by AUTOSATE 
RM— 3976 

development of inventory management at 
OCAMA RM— 4220 

technique for use of computer managers to 
improve efficiency RM-4232 

new version of event-chain flowcharting in 
AUTOSATE RM— 4729 

integration of base maintenance management 
RM— 4849 

charting technique for analysis of business 
systems P-31 09 

software evaluation in choosing computer 
systems P-3581 

management systems in USSR p-3600/10 

Soviet coordinated production management 
research P-3600/13 

MARK IV and SGS, an on-file data manage- 
ment system P-4014 



LOGIC THEORY MACHINE 

teaching program for the Logic Theory 
Machine (LT) RM-3731 



logistics Xr 

program for aggregate base stockage policy 
of recoverable items RM-4395 
SIMSCRIPT program for computer-assisted 
maintenance planning : ;,RM-456 3 
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potential uses of the computer and video- 
tape in criminal courts V P-4581 
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effects of automation on employment and 
the social responsibility problem 
, p-3163 •W;' 7 -- -v7':V' 
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for satellite antenna coverage r- 525 
comparison of methods of storing topo- 
graphic map data in computers RM-4636 
a compact statistical method of represent- 
ing terrain in digital computers 
RM-5081 

use of computers in mapping p-2593 
MARKETS 

innovation and competitive advantage in 
the international computer industry 
BOOK 



MARKOV PROCESSES 

analysis of movement in large-scale mili- 
tary personnel systems R-514 
movement in military personnel systems, 
program reference manual r- 534 
flow model program listings of movement in 
military personnel systems R-535 



MATHEMATICAL PROGRAMMING 

dynamic programming# intelligent machines# 
and self -organizing systems RH-3173 

a zero-one linear programming approach to 
scheduling with limited resources 
JIM— 556 1. 

survey of Soviet work in linear programming 
RH-6200/2 

dynamic programming approach to constrained 
shortest- path problems HH-6338 



USSR RM— 6000/6 

description of Rand*s current and potential 
bioscience programs RM-6047 

brain tumor diagnosis by computer and 
by using diagnostic tables in USSR 
RM— 6 20 0/8 

computerizing diagnosis of gastric and 
heart diseases# cancer, in USSR 
P-3600/11 

remote diagnosis of electrocardiograms 
in USSR P-3600/16 

use of computers in the delivery of medi- 
cal care P-4019 



METEOROLOGY 

use of Graphic ROCKET to design a 

hurricane-photography satellite RM-6032 

MILITARY PERSONNEL 

analysis of movement in large-scale mili- 
tary personnel systems B— 514 

movement in military personnel systems, 
program reference manual R-534 

flow model program listings of movement in 
military personnel systems R-535 

MILITARY PLANNING 

use of computers in military construction 
P-3600/21 

Soviet tactical exercises and operations 
research methods P-3600/22 



MATHEMATICS 



MIND 



table of the first 6 ,000, 000 prime numbers 
.BOOK 

approximations for digital computers BOOK 
dynamic programming# intelligent machines# 
and self-organizing systems RH-3173 
JOSS; arithmetic and function evaluation 
: RM-5028 ••••'; .'C- j ; ; i/' V r -C! -./ ' 

survey of Soviet work in the theory of 
computer programming RM-5424 
need for applied mathematicians in 

Soviet Union RK- 6 000/10 ? - 

on-line symbolic mathematics with 

hand-printed two-dimensional input * 

■ . RM— 60 1 8 ' ' 

statistical concepts in computational 
mat hematics RM-6297 

9 9- SATE language for performing algebraic 
computations P-260 2 
need for bigger computers for use in 
mathematics p-2863 

fundamental physical limits to computing 
power . P-4208 V 



the MIND system and its data structure for 
semantic information processing R-837 



MOBILITY 

analysis of movement in large-scale mi li- 
tary personnel systems R-514 
movement in military personnel systems# 
program reference manual R-534 .r 
flow model program listings of movesent in 
military personnel systems R-535 



MODELS 

discussion of some models used in urban 
and decision making research P-3734 
BIOMOD; an interactive computer-graphics 
system for biological modeling P-441! 

MtJsic •: " ' 



MEDICINE 

modeling artificial intelligence in the 



discussion of nusic coapo's<ad\by: Dral-2 
electronic computer p-3600/18 
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NETWORKS 

relationship of Rand Video Graphic System 
to A5PA computing network R-664 
Soviet information and communication sys- 
tem based on computer network R-700/4 
computer simulation of adaptive routing 
techniques for distributed communica- 
tion systems RM-4782 
computer-simulated real-time moving net- 
work display of spacecraft checkout 
RM-51.33. 

dynamic programming approach to constrained 
shortest- path problems RM-6338 
trends in network planning and control in 
USSR P-3600/23 

computerized management of Soviet trade 
and commerce P-3600/24 
storage layout to reduce computer memory 
requirements P-4459—1 
a stochastic network approach to test and 
checkout with GERT simulation P-4486 
the ARPA nationwide computing network and 

the Data Reconfiguration Service P-4673 



NEUROPHYSIOLOGY 

Soviet concept of a logic device based on 
Neuronlike elements RH-6000/10 
Rand studies of neurophysiology of human. 

vision and pattern recognition RH-6047 
overview of Soviet neurobionics RK-6200/6 
impact of cybernetics on theoretical 
P-2879 



NUMERICAL ANALYSIS 

table of the first 6,000,000 prime numbers 
BOOK 

a zero-one linear programming approach to 
scheduling with limited resources 
RM— 556 1 

curve fitting and editing using RAND 
Tablet and IBM 2250 on IBM 360/40 
P-3742 



OCEANOGRAPHY 

Soviet research vessels RM-600Q/10 

special-purpose computer for oceanographic 
evaluations p-3600/1 -y'- 

OPERATIONS RESEARCH ; V" 

computer aided advanced design and per- V 
formance analysis of air vehicles 
P-4313 j v 

OPTICS . 

work on glasslike; (noncrystalline) 
semiconduct o r Jr? ; -i n the Soviet bloc 

. RM- 60 0 0/4 : Sl 



new amorphous chalcogenide glass for 
optics, lasers, semiconductors 
RM— 6000/1 1 



ORBITS 

program for determining errors in position 
and velocity of satellites RM-3609 
space tracking error propagation and orbit 
prediction program (TEPOP) RM-6256 



PALL 

PALL: RAND program for automated 

addressing RM-4258 



PATENTS 

JOSS program and users 1 guide for patent 
searching through index terms P-3648 

PATTERN RECOGNITION 

Soviet ROTA— 701 , ChARS— 65, and Blank- 1 
automatic readers R-700/4 
computer recognition of on-line, 

hand-written characters RH-3753 ' 
real-time recognition of handprinted text 
using RAND Tablet RB-5016 
real-time recognition of handprinted 

text: program documentation RM-5550 

voice recognition research iijr; Georgia 
(USSR) RM— 6000/1 

Russian devices for reading typed; data, 
and spoken commands for the BESK-6 
RM— 6000/8 

Soviet concept of a logic device based on 
Neuronlike elements HM- 6000/ 10 
speech, recognition by BESM-3 of input 
using 41-word vocabulary RM- 6000/1 1 

on-line symbolic mathematics with 

hand-printed two-dimensional inpu*;: : 

. 5 y RM-6018 K; : . -.yfy y.' 

information processing implications of 
Air Force image processing plans 
13 yjjyyy. JyU-y.;. 

on-line computer recognition of handwritten 
^••'•..■.‘.Chinese . characters,; ; .v P—3‘368 vyy 
automatic text reading research and 

progress in USSR • : P-36 00/3 y^yA.. y ;y ; 
Pattern Recognition Laboratory^ at Novo- 
sibirsk Science City r Siberia P-3600/1 0 
description of Ruta-701, first industrial 
reading deviceyin USSR >y P-3600/18 
; report; on -a Soviet computer that :iiiil ^ 
v rec ognize 50 s pok eh words P- 360 0/1 9 
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analysis of movement in ; large-scale mili- : \ : 
tary personnel systems ; ' y’R- 5 1 K' \ 

factors In selecting and training J y 
pro jrararaers for computer programming 



RH— 3245 

job performance study of computer program- 
ming personnel RH-4033 
data processing of personnel records at 

the Air Reserve Records Center RM-4188 
effects of automation on the Soviet 
work force RH- 6000/9 
USAF Personnel Data System--Of ficers: 

history of software development RM-6271 
problems of computer personnel in hiring 
programmers P-2732 

effect of computerized files on personnel 
selection P-3780 

computer programmers: new needs call for 

new characteristics P-4417 



PHOTOGRAPHY 

potential uses of the computer and video- 
tape in criminal courts P-4581 



POGO 

description of POGO (Programmer-Oriented 
Graphics Operation) RH-5825 
extensions to PL/I for interactive 
computer graphics RM-6028 
POGO user’s manual: I* general aids 

to graphic programming RH-61 14 



POLAND 

disputes concerning computer activities in 
two Eastern European countries 
RH- 620 0/7 



POLICE 

Soviet cybernetics in criminalistics 
P-3600/23 



PHYSICS 



POLITICAL SCIENCE 



work on glasslike (noncrystalline) 
semiconductors in the Soviet bloc 
RH— 6000/4 

Soviet-planned 1000-Bev synchrotron 
mathematical research in the USSR 
RH- 60 00/9 

Soviet advances in semiconductors, ionic 
liquid-state circuits RH-6000/1 1 
Soviet RGB redirected: Academy of Sciences 

annual meeting reports RH-6200/8 
fundamental physical limits to : computing 
. power; • P-4208 ‘ 

potential computer speeds and principles 
of physics that will limit them P-4710 



PHYSIOLOGY 

user’s manual for Rand’s program for 

solving chemical composition problems 
R— 495 

interactive graphics program for simulat- 
ing kinetic chemical systems RH-5925 
model of flnid reservoir system using 
BIOHOD 
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policy— assisting simulation model of 

community renewal in Pittsburgh P-4446 



PLANNING "• * J, V : ' / ’ ; 

use of computers in economic planning in 
• / • :^;t he . USSR RH— 6000/6 ‘ £ T.U ’ 
effect of computer^shortages . on economic 
planning in USSR P-3600/17 
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privacy aspec a of the cashless, checkless 
society: Senate testimony P-3822 



POPULATION 

computerized demographic forecasting in 
Ukraine RH-6000/1 



PRICES 

pricing problems in Soviet computer cen- 
ters under the new profit/loss system 
•• • RH-6000/1 1 ; 



PRIVACY 

annotated bibliography on privacy in the 
computer age RH-5495 
annotated bibliography on privacy in the 
computer age, Vol, 2 RH-5495/1 

regulation of cempu ter utilities to pro- 
tect privacy of information P-3466 
computers and our future P-3501 
countermeasures against u nau fc horized 
access tc> information in computers 
^Pt- 3504 j ^ • r - '• 

privacy and the automation of mental 
health .'.records . • • P-35 23 ' hi 
protecting information in remote" access 
multi-user computer systems P-3544 
privacy' aspects of the cashless, checkless 
: society: Senate testimony P—38 22- 

testimony before State Assembly Committee 
on invasion of privacy P-4214 
computer ...data banks ainid. securityfcbntrbis. 

\ • v>' P-4329' 

computers in society’ s futurex ;;. problems A 
^:;:-;ofv;!: informa tion;: system ^privacy ' P-4684 
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PROBABILITY 

generating gamma variates with nonintegral 
shape parameters for simulation R-64 1 
statistical concepts in computational 
mathematics RH-6297 



PROBLEM SOLVING 

effect on problem solving of forced lockout 
between JOSS interactions R-513 
problemsolving on JOSS: effect of arbi- 

trary console lockout times R-520 
dynamic programming, intelligent machines, 
and self-organizing systems Rfl-3173 
evaluation of computer simulation method- 
ology in a social context P-4446 



PRODUCTION 

increased production through use of com- 
puters in aerospace industry RM-5264 
automated; control systems in the USSR 
RM- 6 0 00/6 

automation of Soviet industry RM-6200/3 
automation in soviet textile plants 
RM— 620 0/5 

Soviet coordinated production management 
research P-3600/13 
official USSR guidelines for automated 

industrial control systems P-3600/18 



experimental scheme to translate natural 
language data retrieval requests 
RM— 5 1 5 0 

a logical study of answering questions by 
computer RM— 5428 

interrogation of a computer to produce 
comprehension-like responses P-3006 



QUEUEING 

a zero— one linear programming approach to 
scheduling with limited resources 
RM— 556 1 



RADIO 

mapping by computer graphics especially 
for satellite antenna coverage R-525 
microwave transmission for computer data 
communications, and PCC rules P-3685 



RAND 



transcript of the Fifth Annual Rand Com- 
puter Symposium RM-3324 
PALL: RAND program for automated 

addressing RM-4258 

IBM 360/65: RAND«s next computer P-3892 



RAND MANUALS 



PSEUDOCOLOR 

computer techniques for pseudocolor image 
;.u enhancement R-787 
use of SC 4 060- produced microfilm in 

pseudocolor transformations P-4465 



PSYCHOLOGY 



Rand-SHARE manual for IBB 7090 RM-3327 

integrated graphics system for the 

S-C 4060, part I, user's manual RM-5660 
integrated graphics system for the S-C 

4060 ; part 1 , system programmer's guide 
RM— 566 1 

SIMSCRIPT II programming language: IBM 

360 implementation RM-5777 ".' v - • ;' r 



user behavior in problem solving with 

interactive computer assistance R-513 
Soviet conferences on general and indus- 
trial psychology ; v RM— 6000/5 
Soviet computer simulation of experiments 
in psychology RM— 6200/3 V; 

Soviet trends in oathema tical psychology 
P-3600/22 



PUBLIC ADMINISTRATION 



licensing and regulatory policy for 
computer systems and data links 



P-3685 
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the MIND system and its data structure for 
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ence exec utioc and data re trie val ’ ; ,v 
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RAND PERIODICALS v 

Soviet Cybernetics Review, 7ol. 1v No, 1 
I:::; (February 1971) R— 7 00/1 
Soviet Cybernetics^ Review, Vol* 1, No, 2 
(March 1 971 ) : R-7 00/2 
Soviet Cybernetics Review, Vol. 

(May 197T) i; R-700/3 
Soviet Cybernetics Review, Vol, 

(July 1971) R-700/4 ^ 

Soviet ? cybernetics: recent news items',,..-'./, 

r-' • / 1 (jani 1 969) RN-6000/1 

Soviet cybernetics: recent news items, 

Vol, 3 ■ No, 2 '7 (Feb. 196 9) RH-6 0 00/2 
Soviet cybernetics: recent- news'! items , 

Voli 3 , T No. 3| (Mar, 1 96 9) f^V^H^60D0/3 
Soviet • cy bernet Ics : r e ceri t : new s / itje ws-^ / 

: Vol, 3, No.; v 4 ; ;:^AprL- 1969) RM-6 0 0 0/4 / 
c s oviet ' cy her n e t i cs • • \r e c e n t riew^fifce ms, 
Vol. 3, No- 5 (May 1969) RM- 6000/5 
Soviet Cybernetics Review, Vol. 3, fNo.- 6 
(June .¥19.69) RM-6000/6 ' 

Sovie t Cybernetics Reveiw, V pl;i; 3 , /No , 7 
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4 , no. 3 



4, no. 5, 



S. 



7, 



(July 1969) EM-6000/7 

Soviet Cybernetics Review, Vol. 3, No- 8, 
August 1969 RM-6000/8 

Soviet Cybernetics Review, Vol- 3, No. 9 
(Sept. 1969) RH— 60 00/9 
Soviet Cybernetics Review: Vol. 4, No. 1, 

Jan. 1 970 RM-6200/1 

Soviet Cybernetics Review, Vol. 4, No. 

Feb. 1970 RM-620 0/2 

Soviet Cybernetics Review, vol 
(Mar. 1970) RH-6200/3 

Soviet Cybernetics Review, vol. 4, no. 4, 
April 1970 RH-6200/4 

Soviet Cybernetics Review, vol 
May 1970 RH-6200/5 

Soviet Cybernetics Review, Vol. 4, No. 

June 1970 RH-6200/6 

Soviet Cybernetics Review: Vol. 4, No 

July 1970 RM— 6200/7 
Soviet Cybernetics Review, Vol. 4, No. 8, 
September 1970 RH-6200/8 

Soviet Cybernetics Review, Vol. % No. 10, 
1970 index RH-6200/10 
Soviet cybernetics: recent news items. 

No. 23 (Oct. 1968) P-3600/23 

Soviet cybernetics: recent news itess, 

No. 23 (Dec. 1968) P-3600/24 

Soviet cybernetics: recent news items. 

No. 24 (L>ec. 1968) : annual index 

P-3600/25 

final compilation of the JOSS Newsletter: 
November 1967-June 1971 P-3940/7 



R AND TABLET 

investigating a method for computer 

recognition and hand- written characters 
EH— 37.53 

a graphic input, device for computers 
R H— 4122 . 

tabular representations of multivariate 
functions for computer use Ell-4636 
used in demonstration test of 

computer-assisted countdown RH-5005 
real-time recognition of handprinted text 
using HAND Tablet HH-5016 
on-line graphical programming and operation 
of a moving network display RH- 51 83 
real-time recognition of handprinted 

text;. ; program documentation RH-5550 
description of GRAIL project: goals, 

^ problems, and results RH-5999 
GRAIL language and operations RH— 6001 
implementation of the G RAIL system RM-6002 
on-line symbolic mathematics with 

hand-printed two-dimensional inpnt 
C RH-6013 y Cyy'y v . 
on-line computer classification of hand- 
printed Chinese characters ; ; P-3568 
curve fitting and editing using RAND 
Tablet and IBM 2250 on IBM 360/40 
. p-3742' v- 



RECONNAISSANCE 

information processing implications of 



USAP space missions, 1970-1980 RM-6213 



REENTRY VEHICLES 

Graphic ROCKET: a compute r* gra phics 

system for trajectory analysis RM-6032 
space tracking error propagation and orbit 
prediction program (TEPOP) RH-8256 



REGRESSION ANALYSIS 

text on regression analysis, selection, 
sensitivity testing BOOK 
cluster analysis and multiple regression 
analysis of computer use data R-573 



RELATIONAL DATA FILE 

a tool for mechanized inference 

execution and data retrieval RH-4793 

experimental scheme to translate natural 
language data retrieval reguests 
RM— 5 15 0 

a logical study of answering questions by 
computer RH-5428 

RDF: experience with a system for propo- 

sitional data storage and inference 
RH— 5947 

design philosophy of Relational Data File 
P-3408 

implementation of Relational Data File.. 
P-3411 

logical aspects of question-answering by 
computer: the Relational Data File 

P-4251 



RELIABILITY 

reliability of ground-based digital 
computers RH-451 1 y. , -y ' 

separable redundant computers for space 
systems BH-4573 



RESEARCH AND DEVELOPMENT y; ... • : y 

importance of R&D to competitive advantage 
in the computer industry BOOK ^ ■ 

Soviet information explosion aad ways of 
speeding up publication R H— 6 000/ 1 
computer control of experiments at 

Latvia State University Problem Lab 
V RH— 6000/8 yyV y^;.y,y- 

barriers to USSR scientists: information 

and publica tion delays ;* RM-6000/1 0 
proposed changes in SU education and 
research to bridge the rt R$D gap r h 
• RM— 6000/1 1 : .y. ;/y.; 

historical survey of Soviet computer 
technology, 1941-1970 RH-6200/1 

trends- in So vie t compute r ; ; ap plica tion yC 
RM— 6200/4 y ^ 

VUM Plant’s role in joint Soviet computer 
design RM-6200/5 ' .’>7 r" • ; 7, 
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Soviet computer design and production in 
Ar aenia RM-6200/6 

reorganization of Soviet R£D effort 
P-36GG/24 

impact of future developments in computer 
technology P—4401 



ROMANIA 

disputes concerning computer activities in 
tso Eastern European countries 
HH- 62 00/7 

electronics industry in Romania RM-6200/8 



SAN FRANCISCO 

policy— assisting simulation model of 
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Book. The First: Six Million Prime Hux- 

bers. C. L. Bak^r* F- J. Gruenberger. 
1959- . 

& table of the first six ail lion prise ^ 
numbers, printed on 62 aicrocards* The 
numbers were sifted out on an IBH 704, by 
weans of a modified version of the process 
devised by C. B. Poland in 1955. An intro 
d uct ion describes the method in detail. 

9 pp. plus 62 microcards. ; 5 (Published by 
the aicrocard Foundation, 13^9, $35. 00. 
Available only fros booksellcirs or the 
publisher. } ■ , ■ ji 



Book . Introduction to Electronic Com- 
puters. F. J. Gruenberger, 0. D. 
r McCracken. ... 1963. ; 

An introductory text to electronic digital; 
c omp u tin g. It deals wi th the power-- a n d 
limit ations— of the computing world. Al- 
though the subject is explained in terms 
of a specific computer {the Model I IBH 
1620, with pa per- tape input/output) , the 
approach is intended to bey general. The 
emphasis is on the basic principles of the 
art, beginning with elementary examples 
developed in machine language and progress- 
ing to advanced work in compilers an d 
generators. Much of the. -/text is devoted 
Q to a general discussion of ideas that apply 

42 



egually to any computer^: 17 8 pp. (Pub- 
lished by John Wiley and Sons, Inc-, 1963. 
Available only from booksellers or the 
publisher.) 



Book Problems for Computer Solution. 

F. J. Gruenberger, G.Jaf fray. 1965. 

A selection of 92 practice problems from 
a broad range of disciplines for the stu- 
ent of digital computing. Problems vary 
from the simple to the difficult enabling 
an instructor to challenge the superior 
students and test the average student f s 
competence. Problems in permutations, 
roulette * random numbers, baseball stand- 
ings, compound interest, simple distribu- 
tion , gua li ty c on trol , and making decisions 
with FORTRAN are included. The IBM i 1 620 * 
is used as a reference machine when one is 
necessary. 417 pp. ^ (Published by John 
Wiley & Sons, Inc. y196 5 # $4. 50. Available 
only from booksellers or the publisher.) 



Book The Internationaif Computer In— v. 

dustrys Innovation and Comparative 
Advantage. A. Harman. ^1971. 

Prior to their recent awareness of the 
” technology gap," economists usually 






sition to the Unified Information System 
envisioned for the 1970 f s. Appendixes 
provide further detail about data, present 
several major principles of data system 
design, comment on equipment evaluation 
and selection, and furnish references for 
additional guidance. 138 pp. Bibliog. 
(Published by Prentice- Hall, Inc. , 1963, 
$4.95. Available only from booksellers 
or the publisher.) 
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treated technology as equally available 
in all cev^ions. This book defines "new" 
industries as those in which technology is 
limited — such as the computer industry — and 
a comparative advantage is gained by the 
nation with the most innovative firms. A 
model is hypothesized embodying the cumu- 
lative value of a firm’s innovations in 
the characteristics of its product. Prod- 
ucts ^re marketed internationally, with 
each iirm facing a demand curve with finite 
price elasticity. Analyses of firms in 
the computer .industry provide insights 
into returns from RSD activities as well 
as into the extent of competition. For 
example, demand analysis shows ?:hat 0.S. 
firms face stiffer competition t home 
than abroad, and technical supr. aacy may 
have little to do with commercial success. 
When an industry is no longer limited 
technologically, it becomes “standard,” 
and comparative advantage depends on other 
factors of production. 192 pp. Bibliog- 
(Published by Harvard University Press, 

1971, $10.00. Available only from book- 
sellers or the publisher.) (Also issued 
by Rand as R-474, April 1971.) (MW) 



Book Approximations for Digital Com- 

puters. C. Hastings, Jr. 1955. 

An investigation concerning best approxi- 
mation in the sense of Chebyshev as applied 
to the problem of making univariate func- 
tional data available to the high-speed 
digital computing machine. Part I serves 
as an introduction to the collection of 
approximations presented in Part IX. 

203 pp. (Published by Princeton University 
Press, 1955, $5.00. Available only from 
booksellers or the publisher.) 



Book A Data Processing System for 

State and Local Governments. E. F. R. 

Hearle, R. J. Mason. 1963. 

A study of the nature of data used by state 
and local governments and the design of 
comprehensive systems to serve their 
long-range needs. Research for this book 
focused oil the total complex of functions 
performed by such governments rather than 
on the operations of any one agency, so 
that the analysis is conceptual rather 
than procedural. Concerned primarily with 
data processing, not. document or record 
handling, the study describes the charac- 
teristics and capabilities of. do t'iri proc- 
essing equipment ; discusses the functions, 
structures, relationships, and prospects 
of state and local governments; analyzes 
the data these governments handle; pro^' 
poses the Unified Information System as a 
long-range goal; and discusses steps that 
agencies can take both to improve present 
flata systems and to provide logical tran- 




Book The SIMSCRIPT II Programming 

Language. P. J. Kiviat, R. Villanueva, 
H. M. Markowitz. 1969. 

A user’s and programmer’s manual for 
SIMSCRIPT II that requires only a basic 
knowledge of computers and programming 
language compiler. The manual is divided 
into five chapters, corresponding to five 
language "levels. 1 * Lev^l 1 is a teaching 
language designed to introduce program- 
ming concepts to nonprogrammers. Level 
2 is a language roughly comparable in 
power to FORTRAN, but departs from it 
in specific features. Level 3 is com- 
parable in power to ALGOL or PL/I, but 
with specific differences, and contains 
information on the new ALPHA mode 
for alphanumeric manipulations, on writing 
formatted reports, and on internal editing. 
Level 4 contains the entity- attribute-set 
features of SIHSCRIPT, which have been up- 
dated and augmented to provide a more 
powerful list-processing capability. Level 
5, the simulation- oriented part of 
SIMScRIPT II, contains statements for time 
advance, event and activity processing, 
generation of statistical variates, and 
accumulation and analysis of simula- 
tion-generated data. Two new debugging 
routines, BEFORE and AFTER, enable the 
monitoring of six complex processes. 

3 ?9 PP- (MW) (Published by Prentice-Hall, 
Inc., 1969, $10.95; paperback edition 
$6. 95. Available only from booksellers 
or the publisher.) (Also published by 
Rand as R-460-PR, October 1968.) 



Book The SIMSCRIPT II Programming 

Languages Reference Manual. P. J. 

Kiviat;- R. Villanueva. 1969. 

A compact reference listing of the syntax 
and semantics of SIMSCRIPT II, designed 
for professional programmers already fa- 
miliar with the language- . (SIMSCRIPT II 
is fully described in The SIMSC RIPT II / 
P rogramming Language . Prentice-Hall. Inc. . 

1 969, $ 1 0.95.) ; The notation employed 1 was 
chosen for convenience and descriptive 
power fro m conventions previously used in 
computer programming language descriptions. 
The; study describes .notation ;’ basic . con- 
structs (symbols, primitives, metavari- 
ables) ; statements (nonexecutable, stor- 

; 
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age allocation, computation, control, 
input-output, simulation) ; system-defined 
values (constants, variables) ; a system-de- 
fined routine (the ORIGIN routine for sim- 
ulation time) ; generated attributes, vari- 
ables, and routines; and library functions. 
30 pp. (MR) -(Published by Prentice— Hall , 
Inc., 1969, $2.50. Available only from 
booksellers or the publisher.) (Also 
published by Rand as RM-5776-PR, October 
1968.) 



Book SIHSCRIPT; A Simulation Pro- 

gramming Language. H. M. Markowitz, 

B. Hausner, H. H. Karr. 1963. 

A description of SIMSCRIPT, a general pro- 
gramming system specially adapted to the 
problems of writing simulation programs. 

The advantages of SIMSCRIPT are that it 
reduces the time needed to program simula- 
tions of even moderate complexity and pro- 
vides increased flexibility in modifying 
such models in accordance with the findings 
of preliminary analysis and other circum- 
stances. Although SIHSCRIPT may be used 
as a computer language for nonsinulation 
problems, the authors emphasize its appli- 
cation to simulation. Detailed instruc- 
tions and forms for applying SIMSCRIPT are 
included. 134 pp. (Published by Pren- 
tice-Hall, Inc., 1963, $5.00. Available 
from booksellers or the publisher.) 



Book Information processing Language-V 

Manual. Edited by A. Newell. 1961. 

A manual for Information Processing Lan- 
guage-V (IPL— V) , a computer language de- 
signed, like some earlier list languages, 
for work mainly on heuristic programs. 
Following an introduction to the history 
and basic ideas of such programming. 
Section I of this manual gives a simpli- 
fied and informal account of the elements 
of IPL— V. Section II : presents the com- 
plete rules for coding in IPL-V, rules 
for programs which will be accepted on 
any of a number of computers. 244 pp. 
(Published by Prentice— Hall, Inc., 1961, 
$6.00 (trade edition) and $4.50 (text). 
Available only from booksellers or the 
publisher.) . ", 



concerned with applications and discusses 
the computer industry, including manufac- 
turers, software houses, service bureaus, 
time-sharing services; the sale and rental 
of computers; the cost effectiveness of 
computer systems and memory systems, and 
the pricing of services in-house and out. 
Host of the work is entirely new, but an 
attempt is made to draw together such rel- 
evant material as is available in widely 
scattered sources. Conflicting or com- 
peting analyses are compared and evaluated. 
Specific organizations and machines are 
named throughout. An appendix explains the 
principles of regression analysis, curve 
fitting and selection, and sensitivity 
testing. 581 pp. (Published by Columbia 
University Press, 1969^ $10.00. Available 
only from booksellers or the publisher.) 

(HR) 



REPORTS 

R— 495— PR Rand * s Chemical Composition 

Program: A Manual. M. Shapley, L. 

Cutler. June 1970. 

A user* s manual f o£v Rand * s d igital computer 
program for solving complex chemical com- 
position problems by determining the dis- 
tribution of chemical species in multicom- 
partnented systems that minimizes the free 
energy of the system while conserving the 
mass of each chemical- component. The total 
program, containing more than 35 subpro- 
grams, is flexible. During a run, the user 
may alter the data- — e. g. , add extra amounts 
of some chemicals • (stresses) , thus changing 
the model *s composition and creating a new 
problem. He may also control some con- 
stants, cause computation and printing of 
certain measures of amount of error, and 
request various special computations and 
messages. Finally, the program may be 
used by either experienced computer pro- 
grammers or those unfamiliar with program- 
ming oethii;j>. because, first, the user 
refers to t'^e data element by easily re- 
membered alphanumeric names and, second, 
he gives opera tio n instructions by control 
cards conta ini n gi;on e alphanumeric word. 

228 pp. Ref. BiLliog. . (LC) 



Book The Economics of Computers. 

W. F. Sharpe. 1969. 

A full-scale text intended as a practical 
guide to administrative and research plan- 
ners on all aspects of selecting, compar- 
ing, and evaluating the cost-effectiveness 
of general— purpose digital compu ter s. Part 
I p resen ts the micr oeconomi.c theory of 
value, demand, price, profit, time, risk,* 
sts, inputs, and outputs. Part II is 

;i erjc • ■ :■ 



R-513-NASA^; • ; A Study of User Behavior in 
Problemsolving with an Interactive 
Computer- M. J. Seven , $B Boehm , 

R. A. Watson . April ;i971 ' 2 &o 
A controlled experiment on the effects of 
forced delay between computer interactions. 
T wen t y subjects jof va rying e rpe rience used 
JOSS in solving a planning problem. 

Twelve were locked out between trials 
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— i. e. , after receiving a current set of 
results. The experimental findings call 
into question some common beliefs about 
man- computer interaction^; Subjects with 
a 5—min lockout did better work in less 
tine and used less computer time than 
those with free access. An 8-min lockout 
proved disruptive, especially to experi- 
enced users. Other findings suggest that 
self-imposed restraint can also improve 
problemsolving efficiency, that users 1 
acceptance of the systen, is not necessarily 
a valid predictor of system effectiveness, 
and that users were inaccurate in recalling 
their problemsolving behavior. There was 
also evidence that some on-line users felt 
pressured by the system to interact prema- 
turely. These findings should aid in 
evaluating interactive systems* 54 pp. 

Ref. [See also R-520, R-573, 3-584, 

BM— 6132.) (Author) 



R-514— PR A Markovian Flow Model: The 

Analysis of Movement in Large-Scale 
(Military) Personnel Systems. J. W. 

Merck, K. J. Hail. February 1971. 

First of a series of reports describing a 
model of social mobility to provide infor- 
mation concerning patterns of movement^ 
projections of the existing population 
into the future, and the impact produced 
by changes in the rate of movement. The 
model and computing procedures permit per- 
sonnel managers to create an information 
system that describes the social and geo- 
graphic mobility that military personnel 
continually undergo. Derived from mathe- 
matical concepts of Markovian processes, 
the model is presented as a series of 
FORTRAN subroutines capable of being used 
on a variety of contemporary computers. 

The model's principal attribute is its 
capacity to create future expected values 
given the starting distributions and a 
matrix of transition probabilities.,' Other 
options, ranging from the computation of 
the transition matrix to the comparison of 
projections under different conditions, 
are peripheral subroutines of the model,, 
but give it the flexibility required for 
complete analysis of the movement of mem- 
bers of a population. [See also R-534 , 

R— 535.) 131 pp. Ref. (KB) 



R— 51 9— PR Modeling the Video Graphics 

System: Procedure and Model Descrip-® 

t i on • T. E. Bell. December 1970. 

This report presents both the Access and 
results of generating a computer system de- 
scription for simulation purposes while 
both hardware and software are under de- 
.J: velppment.r The interactive multiterminal 
~ :r V .e phi cs System a ch i e ves low cost by 

islHg'^a^^:esrmina-ls modified television sets 
O s- -• /. : 

‘EBJ&SS . j ^ 



whose pictures are continuously refreshed 
from a video disk by three scan converters 
driven by a single digital-t o-analog con- 
verter. An IBM 1800 process controller 
receives graphic orders from user programs 
in the connected service machines (IBM 
360s) and sends them to the converter; it 
also handles input from terminals. The 
documentation history details the activi- 
ties and elapsed time of each phase of the 
57-week effort; it can serve as an aid in 
estimating the investment required for such 
an undertaking, and the conclusions can 
help simulators to document and model more 
effectively. 92 pp. Ref. (MW) 



R— 520-NASA Computer Systems Analysis 

Methodology: Studies in Measuring, 

Evaluating, and Simulating Computer 
Systems. B. W. Boehm. September 1970. 
A briefing reporting on tools and tech- 
niques developed in 4 research efforts in 
the analysis of complex computer systems 
(R— 513, R— 573, R-584, RM-6 1 3 2) . (1) Com- 

puter system characteristics and activity 
can be conveniently modeled in the proto- 
type ECSS (Extendable Computer Systems 
Simulator) language while maintaining the 
flexibility and power of SIMSCHIPT II. 
Standard aspects are handled by service 



routines, and the 
ECSS or SIKSCRIPT 



user can insert his own 
routines at will. (2) 

CPU utilization and throughput can be im- 
proved 30 to 300 percent by •'tuning” nulti- 
programned systems. Saall changes in work- 
load characteristics can produce large 
changes in performance. (3) Choosing com- 
puters by their performance on benchmark 
jobs can be disastrous unless the bench- 
marks are representative of the workload. 

(4) The complexity of ml tiprograaned sys- 
tems requires techniques for isolation of 
key factors in any effect. (5) In con- 
trolled experiments in interactive man- 
computer problemsolving, time constraints 
on console use produced dissatisfaction 
——but also produced better results and 
more efficient work- 53 pp. Ref. (MW) 



R-522-PR Soviet Cybernetics Technology: 

XII. Time-Sharing in the Soviet Union. 

B. Doncov. October 1971- 
A study of the, current state of Soviet com- 
puter technology, the major computers suit- 
able for timesharing, and timesharing 
applications • a nd research. Timeshar5.n g 
is still underdeveloped in the USSR. The 
only' operational Soviet timesharing systems 
are incorporated in special-purpose, 
fax ed-applica tip n i nsta 1 1 a t i on s ; mo s tare 
used for ind ustri a 1 proce ss ! c o n t rol or 
management information;. All .time shar in gj 
pro jeeps to da t e have been i mp leme nted on 
inadequate existing computers, such as the 
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Minsk.— 22, M— 220, and BESM— 6, that can sup- 
port only rudimentary timesharing systems. 
However, this situation may soon change, 

The Directives of the 25th Congress of the 
Communist Party and the statement of goals 
for the 1971-75 Five-Year Plan indicate 
that compute;': ; development and. computational 
techniques will receive greater emphasis. 
Moreover, the forthcoming Ryad series of 
third-generation computers, patterned after 
the IBM 360, will be able to support exten- 
sive timesharing applications. Large 
modular systems like the Oral and M series 
are also suitable for timesharing, 75 pp„ 
Ref- Bibliog. (LC) 



R— 525— NASI . Mapping by Computer Graph- 
ics: Satellite Antenna Coverage- N, C. 

Ostrander. October 1970- 
Description of computer preparation of maps 
and overlays, especially for satellite 
antenna, coverage. The examples were pro- 
duced with an IBM 360/65 and S-C 4060 
graphical plotter, using a data tape of 
10,500 geographic points stored as 374 
strings of alternate latitude and longi- 
tude values. This is adequate for maps 
of scale 1:40,000,000 (at which a world 
map is 40 in. wide). Rectilinear maps, 
azimuthal maps, and polar perspective 
maps (which show the earth as seen from 
a particular satellite position) are ex- 
plained, with coordinate transformation 
equations for each. The most efficient 
coordinates for rectilinear naps are lati- 
tude and longitude; for azimuthal maps, 
direction cosines. With satellite rays 
nearly tangent to the earth, using geo- 
centric coordinates and a spherical earth 
model, coordinates can cause errors of 
hundreds of miles. Latitude and longitude 
corrections for the geosynchronous distance 
of 6-166 earth radii are provided. The 
methods given were used to illustrate a 
worldwide television systen in R-524. 

53 pp. (MS) 



R-534-PR A. Markovian Flow Models The 

Analysis of Movement in Large-Scale 
(Military). Personnel Systems— Program 
Reference Manual- K. J. Hall- March 
1971. . 

The second in a series of reports describ- 
ing a model of social mobility that pro- 
vides researchers with information on pat- 
terns of movement, projections of an exist- 
ing population, and the impact produced by 
changes in rates of movement. Intended for 
the programmer/analyst, this report docu- 
ments the specifications for generating the 
state numbers defined for the model and for 
using the set of FORTRAN subroutines that 
make up the flow model program package, 

“■he report provides summary information on 

% r> t-r 
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the format of core arrays and tape records 
and the identification of data sets. The 
subroutine specifications cover these 
items: subroutine name, operation, argu- 

ment list, callin g- program dimension re- 
quirements, input/output files, control 
cards, and definitions and programming con- 
siderations. 155 pp. Ref- (See also 
R-514, R-535.) (SM) 



R-535-PR A Markovian Flow Model: The 

Analysis of Movement in Large-Scale 
(Military) Personnel Systems — Program 
Listings- K. J. Hall. March 1971. 

The third in a series of reports describing 
a model of social mobility, the study of 
which will provide researchers with infor- 
mation concerning patterns of movement, 
projections of existing population trends, 
and the impact produced by changes in rates 
of movement. Intended to be used by the 
programmer/analyst in creating a program 
library, this report lists the 29 FORTRAN 
subroutines that perform the operations 
described in the program package. The 
storage required on an IBM 360/65 is given 
for each subroutine. Comment cards contain 
a step-by-step, natural-language description 
of source-language statements. These list- 
ings will be useful when the programs are 
to be executed on another computer system, 
or when a subroutine implementing a new 
operation is to be written. A sample pro- 
gram is included. 170 pp. Bef. (See also 
R-514, R-534. ) (SM) 



fi-549-PR Computer Performance Analysis: 

Framework and Initial Phases for a Per- 
formance Improvement Effort. T. E. 

Bell, B- W. Boehm, R. A. Watson. August 
1971. 

Provides a procedural framework for im- 
proving the performance of a computer 
system, and suggests specific techniques 
for the initial phases- The suggested 
procedure consists of 7 phases: (1) 

understanding the system, (2) analyzing 
operations, (3) formulating performance 
improvement hypotheses, (4) analyzing £he 
probable cost-effectiveness of modifica- 
tions, (5) testing specific hypotheses, 

^6) implementing appropriate combinations 
of modifications, and (7) testing the 
effectiveness of the implemented aodifi-t 
cations. Although all phases of the sug- 
gested procedure are discussed, the report 
concentrates on the critical first three. 

A "Preliminary Questionnaire" is offered 
as a means of understanding the system 
(Phase 1) , and a "Detailed Questionnaire" 
is suggested as a guide for specifying 
the types of information necessary to 
analyze operations (Phase 2). To aid 
analysts in developing performance improve- 
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■ent hypotheses (Phase 3) , the report sug- 
gests 5 methods of analysis, and gives 
examples of some general hypotheses in the 
categories of reducing workload, tuning, 
and upgrading the system. 64 pp. Ref. 
(See also R— 573, R— 584.) (Author) 



R— 560— NAS A/PR Experience with the Ex- 

tendable Computer System Simulator. 

D. W. Rosy. November 1970. 

A review of the capabilities of the pro- 
totype Extendable Computer System Simulator 
conceptually described in RM-6132, pointing 
out strengths and weaknesses of this ap- 
proach to computer system simulation, and 
indicating general design principles for 
computer system simulation language. ECSS 
complies with these principles in being 
powerful, flexible, readily extended, 
easily used, and in producing models that 
are economical to rerun. However, the user 
should be given more leeway for unusual 
cases, including greater freedom to skip 
undesired operations via a more extensive 
set of procedural statements. A computer 
system simulation language should also in- 
clude automatic collection of statistics, 
with output summaries or trace output 
available ot > demand* A representative ECSS 
program 'is ^pended- 36 pp. Ref. (MW) 



R— 562— ARP A The XSPL Machine: Princi- 

ples of Operation. R. M. Balzer. 

August 1971. 

The first of a series conceptually de- 
scribing the Incremental System Program- 
ming 7 sngu age computing system, an inte- 
grat&^i environment for multiuser research 
programming. The IS PL language and machine 
are jointly designed, with . hardware pro- 
viding the control and scheduling facil- 
ities traditionally handled by Job Control 
Language and other software. Close cor- 
respondence between program statements and 
machine actions makes for clarity and 
efficiency and facilitates incremental 
compilation, which in turn allows on-line, 
interactive programming and debugging. 
During postfix program translation, ISPL 
inserts NEW STATEMENT operators that de- 
fine interruptible points. User address 
spaces are carefully segregated. Sepa- 
rately accessed memory areas are assigned 
in logical units, with pointers. Most pro- 
grams and data remain in* virtual memory ; 
only those portions of program an Y data 
actually referenced air* contained in real 
memory. Resources are allocated by ma- 
chine primitives called semaphores, vLiich 
may also carry data. Data semaphores 
compose Ports, which provide hardware/ 
software/user communications (described 
in R-605.) 36 pp. Ref;;- (See also R-563, 

R— 6 0.2 , R-603, R-622, RM-5611.) (MW) 
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R— 553-ARPA The ISPL Language Specifi- 

cations. R. M. Balzer. August 1971. 

The syntax and semantics of the Incremental 
System Programming Language, designed for 
use on its own computer, the ISPL machine 
(described in R-562) . Together the lan- 
guage and the machine provide a complete 
programming laboratory environment. The 
syntax used to describe ISPL is APAREL 
(described in RM-5611), which is similar 
to BNF but allows imbedded alternatives. 
ISPL is incrementally compiled, resembles 
PL/I, iand allows hierarchical systems to 
be built by providing capabilities for 
scheduling core and central processing 
unit resources, interrupt handling, and 
interprocess communication. Ports, the 
new interprocess communication facility 
(described in R-605) , enables communication 
between a program and the files, terminals, 
physical devices, and monitor programs. 
Extensive debugging facilities include 
dynamic record verification of all pointers 
The language specifically includes the 
facilities needed by the control program, 
and the machine provides many of the fa- 
cilities normally implemented in software. . 
The file system is described in R-603. 

•‘•ft. 9 pp. Ref. (See also R— 602, R-622.) 

(MW) 



R-573-NASA/PR Computer Performance 

Analysis: Applications of Accounting 

Data. R. A. Watson. May 1971. 

Virtually all third-generation computer 
systems collect and record computer ac- 
counting data. However, these data are 
seldom used except at those installations 
that use accounting data to charge for 
computer services. . This report describes 
the types of accounting data generally 
available at most computer installations. 

It then discusses techniques for condition- 
ing and reducing the data, along with 
various reports on system performance and 
workload characteristics that can be 
generated from the data. The reports 
mainly concerns specific applications of 
accounting-data analysis in computer per- 
formance analysis. The most heavily 
stressed application employs the statis- 
tical analysis tools of regression analy- 
sis and cluster analysis to measure the 
effects on performance of a major system 
modification. Other applications of ac- 
counting-data analysis include validating 
and supplementing the data collected by 
harrdwa re or software measuring devices, 
and use in developing effective computing 
charging schemes. 74 pp. Ref. (Author) 



R-584-NAS A/PR Computer Performance 

Analysis: Measurement Objectives and 

Tools. T. E. Bell. February 1971. 
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One of a series of studies on computer 
performance analysis, this report is con- 
cerned with the recognition of objectives 
and the choice of measurement tools for 
computer performance analysis. In addition 
to the conventional tuning objectives, 
model bnilding, simulation validation, and 
operational control are important. Data 
collection tools for measurement and anal- 
ysis range from simple, inexpensive ones 
— audio and visual indicators, operator 
opinions, and logs — to the most sophisti- 
cated hardware and software monitors. Each 
of the simple tools can provide initial 
indications of performance, but hardware 
and software monitors are usually necessary 
for a thorough analysis. Five binary 
characteristics can describe a monitor: 

(1) implementation medium, (2) separabil- 
ity, (3) sample portion, (4) analysis 
concurrency, and (5) data presentation. 

An analyst should determine the character- 
istics his analysis requires before choos- 
ing the measurement tools. 35 pp. Ref. 
(DCS) 



R-603-ARPA The ISPL Basic File System 

and File Subsystem for Support of Com- 
puting Research. . E. F. Harslea, J. F. 
Heafner. August 1971. 

Functional specification of the Basic File 
System and one of. several file srbsys terns 
envisioned for the ISPL computing system 
described in R-562* A generalization of 
the GRAIL logical input/output system (see 
RM-6257) , the software package is described 
in its ISPL context. The BPS, as a resi- 
dent part of the ISPL Operating System, 
creates, modifies, deletes, and keeps di- 
rectories of file subsystems, allocates 
their secondary storage space, and handles 
their 1/0 transmissions.. BPS is unconcerned 
with file structure, which is separately 
det&r^ined by each FSS. Any console or 
program can address any file by giving its 
name, FSS, and a qualifier^ Farther com- 
munication is determined by the rules of 
that particular FSS. All BPS procedures 
report whether and why sin operation failed. 
An ARPA research file, FSS1, is described 
in its temporary IBM 360 implementation, 
with indications of probable changes in 
the ISPL environment. 48 pp. Ref. (NW) 



R-605-ARPA Ports- — A Method for Dynamic 

Interprogra m Communication and Job 
Control. R. M. Balzer. August 1971. 
Describes Ports, a unified method for 
communication between, a computer program 
and terminals, files, peripheral devices, 
other programs, and supervisory software. 
In TSPL (Incremental System Programming 
Language, described in R-563) , each job 
has a Port. named MONITOR that handles re- 
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source allocation: creating and deleting 

files, assigning file space, core space, 
processor time. This design permits a 
hierarchical system of monitors, each con- 
trolling the jobs running under it. By 
routing output to a user terminal. Ports 
enable on-line debugging and simulation 
of rewritten files of programs. The Port 
concept improves modularity in 3 ways: 

(1) Each c anection need not be specified 
by the prc rammer but can be decided at 
execution. (2) Linkage between programs 
is co-routine rather than subroutine, which 
simplifies programming, retains context, 
and removes the need for hierarchical 
organization. (3) With different connec- 
tions via Ports, the same system can be 
used in many ways, e.g., on-line or off, 
in simulation mode, audit-trailed, or data 
breakpointed. 24 pp. Ref. (See also 
R— 562, R— 602 , R-603, R-622, RM-5611.) (MW) 



R-622-ARPA On the Future of Computer 

Program. Specification and Organization. 

. R. M. Balzer. August 1971. 

Summarizes the currently available methods 
of organizing computer programs — subroutine 
pyramid, generators, co-routines, and 
passed subroutines — and presents an alter- 
native concept, program integration, based 
on use of the total context rather than 
specific procedures. Most of a typical 
program is devoted to housekeeping 
data — subroutine save areas, parameter 
passing mechanisms, indices, pointers, 
tree and list structures, dictionaries 
— rthat have nothing to do with the specif- 
ic problem but rather with its computer 
solution. Programs expressed entirely in 
problem-specific terms require implied 
rather than specified processing; logical 
process specifications not affected by 
data representation; dynamic linkage by 
the system of Separate specifications, 
with dynamic adaptive modification at ex- 
ecution; and dynamic reguesting of infor- 
mation as required from the current con- 
text. Steps in this direction include 
CORC, DWItt, VERS, question-answering sys- 
tems, PL/I ON-ONITS, n Dataless Programming" 
(described in RM-5290) and Ports (de- 
scribed in R-605) . The field is ripe for 
a breakthrough. 2.3 pp. Ref. (See also 
R— 562, R-563, R-602, R-603, RM-5611.) 

(MW) 



R— 64 1— PR Generating Gamma Distributed 

Variates for Computer Simulation Models. 
M. B. Berman. February 1971- 
Compares two methods of generating random 
variates for simulation studies from gamma 
distributions with son-integral shape pa- 
rameters. The commonly used probability 
switch approximation method is examined for 
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accuracy and computation costs, while 
Johnk f s exact method i,s investigated for 
computation costs. The probability switch 
method approximates the gamma distribution 
very closely for shape parameters above 
5.0, poorly between 1-0. and 5.0, and not 
at all below . 1.0. Johnk's method, while 
exact, is 2-5 to 3 times slower in the 
shape parameter range of 1.0 to 5.0. 

Johnk*s method is recommended for shape 
parameters below 5.0, and the probability 
switch method is recommended above 5.0. 
FORTRAN routines for the two methods are 
provided.. The data used to investigate the 
accuracy of the probability switch method 
is appended, as are selected plots of the 
distributions and a discussion of methods 
to generate beta variates. 52 pp. Ref. 

(Author) 



R— 664— ARP A ARPA Network Series: I. 

Introduction to the ARPA Network at 
Rand and to the Rand Video Graphics 
System. T. o. Ellis, E. F. Harslem, 

J. F. Heafner, K. Uncapher. August 
1971. . 

An overview of the Advanced Research Proj- 
ects Agency* s experimental computer net- 
work, and a technical description of the 
Rand Video Graphic System that links Rand 
computing resources into the network- 
Based on principles of distributed com- 
munications without a central control 
point, set forth in a 1964 Rand publication 
series, the ARPA network, has 18 nodes, lo- 
cated at 10 university sites, 4 research 
institutes (Rand, SDC, SRI, Mitre), 2 man- 
ufacturers (BB&N, Burroughs) , and Rome Air 
Development Center. Computers of different 
make, model, size, speed, hardware, and 
software are interconnected by small spe- 
cial Interface Message Processor computers 
at each site. SRI handles all network 
documentation. UCLA analyzes performance 
statistics. BB&N coordinates maintenance 
and testing. Rand will experiment with 
information processing techniques. Net- 
work control programs are being written 
at each site. The Video Graphic System 
and its relation to the network are de- 
scribed ana illustrated. 48 pp. Ref. 
Bibliog. (See also RM-3097, RM-3103, 

R M— 34 20 , RM-3578, RM-3638, 

RM— 3762— R M— 3767 . ) (MW) 



R-670-PR BOOST: On-Line Computer Pro- 

gram for Estimating Powered-Rocket 
Performance. D. C. .Kephart. February 
1971. 

User* s manual and program listing for 
BOOST, a quick-response, interactive JOSS 
program that simulates the powered flight 
performance of multistage booster rockets. 
BOOST is tailored for minimum make-ready 



and fast turnaround to aid planners and 
analysts in synthesizing new rocket con- 
figurations and in exploring variants 
on existing designs. BOOST "flies” a 
zero-lift two-dimensional powered trajec- 
tory over a spherical nonrotating earth. 
Coasting stages, earth rotation effects, 
and the postboost vacuum ballistic tra- 
jectory associated with any set of rocket 
burnout conditions are available as op- 
tions. Velocity losses due to. gravity, 
aerodynamic drag, and atmosphere/nozzle 
interaction are considered. The rocket 
may be earth- or platform-launched into 
space, the atmosphere, or to the surface. 
BOOST complements rather than supplants 
the more detailed Fortran ROCKET pro- 
gram (RM-3534) • Appendixes include a 
summary chart of the JOSS language. 

60 pp. Ref. (MW) 



R— 687-XHPA On-Line Computer Pro- 

grams for the Analysis of Border-Control 
Problems. G. F. Schilling, M. Turner. 

• February 1971. 

Complex interactions among military, techni- 
cal, geopolitical, and socioeconomic factors 
constitute major problems for counterin- 
filtration programs intended to inhibit the 
movement of hostile forces across defined 
boundaries. This report. describes two 
versions of an on-line computer program that 
incorporates the methodology of a model of 
border control developed in RM-6250; it 
enables the user to analyze insurgency 
situations without mathematical manipula- 
tions. The computerised versions of the 
model permit the ready investigation of 
specific situations and the rapid testing 
of new concepts with regard to their prob- 
able utility under different contingencies. 
It also permits testing of quantitative 
sensitivity analyses of candidate border 
security systems and programs. Outputs 
include a detailed account and projected 
time sequence of the number of guerrillas 
in the area of interest as a result of in- 
filtration, interdiction, recruitment, and 
attrition. For any future date, these 
numerical data are given in terms of actual 
numbers, area densities, and rates of 
change. 63 pp- (KB) 



R-7 00/1-PH Soviet Cybernetics Review, 

Vol. 1, No. 1. Edited by j. B. Holland. 
February 1971. 

Featured in this issue is a report by Barry 
Boehm of Band, who was invited by the USSR 
Academy 'of Sciences in October to tour 
prominent Soviet computing centers. His 
detailed account provides an overview of 
computing problems and successes in the 
Soviet Union. Also of special interest is 
an organizational chart of the Soviet 
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government that identifies all-union minis- 
tries and ministries of the union republics, 
plus important agencies, A survey article 
on the automation of Soviet railways reveals 
a number of different areas of railroad 
operation. In an article discussing auto- 
mation implementation on a broad scale, an 
eminent Ukrainian economist identifies 
specific ways of closing the soviet RSD 
gap. A recent International Symposium on 
Computer-Based Automation of Scientific 
Research is the basis for an article listing 
several projects in Novosibirsk intended to 
facilitate Soviet research — in particular, 
a light-pen graphics system and the AIST 
multiple- user time-sharing system. 81 pp. 
(SCR is available to nongovernment organiza- 
tions by yearly subscriptions at $48. 

Single issues: $10.) (KB) 



R— 700/2-PR Soviet Cybernetics Review, 

Vol. 1, No. 2. Edited, by 1. B. Holland. 

March 1.971. 

The 1971. State Plan includes a 20% in- 
crease in computer production. Cybernet- 
icists Glushkov and Amosov are on the 
Supreme Soviet. A. P. Ershov is the first 
computer scientist elected to the USSR 
Academy of Sciences. The M-3000, largest 
of the IBM/360-like ASYT series, is in 
use. . With 36 million, operations per 
second, the CDC-7&00 at the Joint Institute 
of Nuclear Research is the fastest computer 
in the communist world. Some 30 automated 
management systems for entire industries 
or economic sectors are being implemented. 
City management of Leningrad is to be 
automated. Remote automatic control of 
automobile traffic in Moscow is now being 
tested. Czechoslovakia is being pressured 
to sovietize her computer industry and 
restrict it to supplying peripherals and 
small equipment. Soviet computing still 
suffers from inadequate planning^ person- 
nel, and jobs. The Ministry of the Elec- 
trical Engineering Industry has found only 
27% of the engineers and 40% of the ap- 
plied mathematicians it seeks. 58 pp. 

(SCR is available to nongovernment organi- 
zations by yearly subscription at. $48. 
Single issues; $10.). (MW) 



R— 700/3-PR Soviet Cybernetics Review, 

Vol. 1., No. 3. Edited by W. B. Holland. 

May 1971. 

The 24th CPSO Congress ordered major 
national efforts in computing, automation, 
and systems analysis. High Soviet offi- 
cials and executives take 3-raonth Courses 
in the systems approach and econometric 
methods at the new Institute for Management 
of the National Economy. The Agriculture 
Ministry established a cybernetics research 
institute-— the first step toward computa- 



tional support for farming. Denying a 
Russian report, CDC states there are no 
CDC— 7600s outside the D.S. Feature arti- 
cles describe problems with youth; lack of 
progress on medical electronics and on the 
State Network of Computer Centers; the 
Donetsk, AKKORD, and other control systems; 
the first Soviet work on long-range fore- 
casting; new applied mathematics faculties 
at 4 universities; a light-pen device that 
can photograph its alphanumeric and graphic 
displays. Binary— coded microfilm replaces 
punchcards and tape in the large computer 
system being developed by the Heather 
Service. Extensive feasibility studies for 
a Belorussian medical reporting system are 
the first SCR has seen. 67 pp. (SCR is 
available to nongovernment organizations 
by yearly subscription at $48. Single 
issues: $10. ) ( MW) 



R— 7 00/4- PR Soviet Cybernetics Review, 

Vol. 1, No.. 4. Edited by W. B. Holland. 

July 1971. 

A complete report on directives of the 
24th CPSu Goagress for the ninth five— year 
plan from the computing viewpoint reveals 
understanding of as well as far greater 
emphasis on computer technology, automated 
management and process control systems, 
and advanced economic planning techniques. 
The plan mandated a unified, systematic 
approach to designing and applying manage- 
ment and control systems; standardized 
autoaated information collection and pro- 
cessing and nationwide communications; and 
a coordinated state network of computer 
centers. Other articles describe the 
RUTA-701, ChARS— 65, and Blank— 1 automatic 
readers; Sirena-1 Aeroflot; reservation/ 
ticketing system; Dubna^s BESM-6 and CDC 
1604; Kiev intraplant competitions; mili- 
tary exercises using PERT; an information 
retrieval system for chemistry; a method- 
ology for allocating R&D resources; a 70th 
birthday tribute to Academician Lavrant^v; 
the emergence of Estonian leadership in 
computer education and agricultural com- 
puterization; the need for computers in 
retailing; and a new management science 
abstract journal. 79 pp. ( SCR is avail- 
able to nongovernmental organizations by 
yearly subscription at $48. Single issues: 
$10.) (MW) 



R— 7 1 18— NSF/CCOM/RC _ Computers in Instruc- 
tion; Their Future for Higher Educa- 
tion; Proceedings of a Conference Held 
October 1970. Edited by R. E. Levien. 
July 1971. .. i-' 

Proceedings of a Rand conference cospon- 
sored by the National Science Foundation 
and the Carnegie Commission on Higher Ed- 
ucation, attended by 1 50 persons, from 
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higher education, industry, and government 
who are in positions to influence the de- 
velopment of instructional computer use* 

About 25 speakers gave a range of answers 
to the questions; What will be the com- 
puter^ capabilities, and costs? How will 
computer services be provided to the cam- 
pus? How will instructional material be 
provided? How will higher education be 
affected? Five major studies were reported 
by their leaders: Project CLUE {Computer 

Learning under Evaluation) ; the National 
Academy of Engineering's Educational Tech- 
nology Assessment; the H.I*T* study of the 
Impact of Technology on Higher Education; 
the Rand study; and the federal Commission 
on Instructional Technology's report to 
Congress and the President* This report 
also Includes summaries of panel discussions; 
workshop recommendations for educational 
institutions, industry, and government; 
and 2 contributed papers- 233 pp* Ref* 

(HW) 



R-753-ARPA The Rand Video graphic 

System — An Approach to a General 
User-Computer Graphic Co a w unication Sys- 
tem. K. Uncapher* April 1971. 

A report prepared for the AGARD Avionics 
Panel Technical Symposium on Data Handling 
Devices, Istanbul, Turkey, 1-4 June 1970. 
Cathode-ray-tube graphic displays offer 
one of the most powerful and useful 
man-machine communication paths. The Rand 
Video Graphic System offers one implementa- 
tion* It serves 32 consoles; each has a 
full range of interaction and full 
graphics, and accommodates up to 8 differ- 
ent input devices. Each console serves as 
the general graphic terminal for all the 
user’s computer-based needs. The user can 
access several computers from any terminal* 
The system is based on the use of an 
873-line TV monitor in each terminal. Scan 
conversion and buffered storage are centra- 
lized to improve performance and reduce 
cost. The report describes system compo- 
nents, operating environment, hardware and 
software, consoles, and reliability and 
performance* An all-digital approach to 
the video system is now being designed at 
Rand. 20 pp* Ref* (Author) 



Datagraphix 4060 is programmed to produce 
35mm microfilm frames containing plots of 
the patterns; their densities are estab- 
lished by densitometer reading. The ex- 
amples described are for creating pseudo- 
color transformations based on the two-sep- 
aration process, but the techniques are 
applicable for processes requiring any 
number of separations. A FORTRAN program 
has been written to create a 21-step gray 
scale, with each step a rectangle con- 
structed from the patterns. Two separa- 
tions of the gray scale are generated by 
the 4060, and a color scale is produced 
using the separations as the red and blue 
records in the two- separation process* A 
pseudocolor transformation of an image is 
created also from digital data* 44 pp* 

Ref. (See also R-596, R-597, RH-5297.) 

(KB) 



R— 8 37— PR The MIND System: A Data 

Structure for Semantic Information 
Processing*. S. C. Shapiro. August 
1971* . 

Description of the data structure used in 
the semantic file of the WIND system (Man- 
agement of Information through Natural 
Discourse), and of the procedures for ma- 
nipulating information stored in the file. . 
The HIND system consists of nested and 
chained modules of high-level programming 
language statements; it is relatively easy 
to modify, either for improvement or for 
adaptation to specialized applications* 

The major features of the data structure 
are: (1) It is a net whose nodes represent 

conceptual entities and whose edges repre- 
sent relations that hold between entities* 
(2) Some nodes of the net are variables, 
and are used in constructing general state- 
ments and deduction rules. (3) Each con- 
ceptual entity is represented by exactly 
one node in the net from which all infor- 
mation concerning that entity is retriev- 
able. (4) Nodes can be identified and 
retrieved either by name or by a sufficient 
description of their connections with other 
nodes. The use of the system to experiment 
with various semantic theories is demon- 
strated by examining several questions of 
current linguistic theory* 175 pp* Ref. 
(KB) 



R— 7 87— NIH Computer Techniques for 

Pseudocolor Image Enhancement. J. C. 

Lamar* June 1971. 

Description of computer methods of creat- 
ing color separations ‘for pseudocolor trans- 
formations, made possible by improvements 
in microfilm- generating equipment. A half- 
tone process is chosen in which a picture 
is divided into many small areas and 
pseudo- random patterns are plotted in each* 
Twenty-one patterns are designed* The 




RAND MEMORANDA 

RM— 3i1 73— PR Dynamic Programming, 1 Intel- 

ligent Machines, and Self-Organizing 
Systems* R. E. Bellman. June 1962* 

A discussion of some aspects of problem 
formulation and problem solution. The 
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relevance of these matters to the field 
of intelligent machines is emphasized, 
some, connections with the theory and ap- 
plication of dynamic programming are in- 
dicated, and the practical application of 
scientific philosophy as a technique to 
guide research is considered. 22 pp. 



RM-3245— PR . Factors in Selecting and 

Training Programmers. A. Sweetland. 

August 1962- 

An attempt to develop criteria for the 
selection and training. of computer pro- 
grammers. Section X evaluates nine 
classes, of programmer trainees according 
to their intelligence., motivation, and 
classroom performance* Section II dis- 
cusses vocational interest . inventory. 
Section III suggests areas in which fur- 
ther research might be fruitful (e. g., 
programmer characteristics, interests, 
and aptitudes) . 25 pp. 



R H— 3 273— PB DETAB-I: An Improved 

Business-Oriented. Computer language. 

S. L. Pollacks August 1962. 

A description of a computer language based 
on the use of decision tables, DET&B-X 
{Decision Tables, Experimental). The memo- 
randum traces the evoJLution of computer 
programming and the steps in its develop- 
ment. The desirable features for a prob- 
lem-analysis technique are discussed, to- 
gether with a comparison of . DETAB- X and 
COBOL-61- DET^B— X was developed at Hand 
as part of a continuing effort to devise 
methods that will permit the Air Force 
and other large users of computers to re- 
duce costs and time-lags involved in de- 
signing and implementing data systems. 

2 5 pp. . . 



RH— 3283— PR Some Problems of Basic 

Organization in Problem-Solving Pro- 
grams* A*.; Newell. December 1962*. 

Part of a continuing study dealing with 
artificial intelligence and with how hu- 
mans process information. The study will 
eventually lead to computer programming 
techniques that will permit the construc- 
tion of more sophisticated problem-solving 
programs than the game— playing and theorem— 
solving type of program common today. 

This Memorandum discusses several of the 
organizational issues involved in con- 
structing a problem— solving program and 
in applying it to actual problems in an 
effort to detect the sources of informa- 
tion contained in the program. 68 pp. 




\ 
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RM— 3285— 1— PR Learning, Generality and 

Problem-Solving. A. Newell. February 
1963. 

A revision of RM-3285. This memorandum 
discusses the role of learning in relation- 
ship to other concepts in the field of 
artificial intelligence, such as generality 
and problem solving^ A Rand computer pro- 
gram for learning, known as the General 
Problem Solver, is described and its oper- 
ation is discussed. 41 pp. 



RM— 330 6— P S FORTAB: A Decision Table 

Language for Scientific Computing Ap- 
plications. G. W. Armerding. Septem- 
ber 19 62. 

A description of a computer language, 
FORTAB, developed at Rand as an aid to com- 
puter programming. FORTAB is a decision 
table language designed to be imbedded in 
the well-established FORTRAN scientific 
computing language- Together they provide 
a strong combination of computational depth 
and program logic. 46 pp.. 



RM— 3320— PR AUTOSATE — Part II: 

Event-Chain Flow Charting. O. T. Gatt.o, 
E- M* Fairbrother. December 1962. 

A description of event-chain flow charting, 
a computer process that produces one of a 
series of analysis reports for AUTOSATE 
(an Automated Data Systems Analysis Tech- 
nique) • The concept of event chains de- 
parts from the usual practice of flow 
charting by "application” in that emphasis 
in the chaining- process is on the event 
creating the. document rather than on the 
application to which it belongs. Event 
chains as control devices are also examined 
as they were used to test the consistency, 
compatibility, and completeness of a pro- 
posed Depot Maintenance Industrial Manage- 
ment System at Headquarters, AFLC. The 
computer program flow charts and instruc- 
tions are provided for those interested 
in making surveys of both proposed and 
operational data systems using the 
event-chain process of AUTOSATE- 103 pp. 



RM— 3324— PS The Fifth Rand Computer 

Symposium. Edited by F. J. Gruep berger. 

November 1962. 

An abridged transcript of the Fifth Annual 
R a n d Comp uter S ynposi um, hel d at The Rand 
Corporation, April : T962. The meeting 
centered around the use of common computer 
languages in command and control. The 
Pentagon *s announced disposition toward one 
such language, COBOL, received considerable 
comment, and a definite question was raised 
concerning the advisability of adopting a 
common language for c ommand and c on tr b 1 at 
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this time. The implications, both in dol- 
lars-and- cents terns and in the possible 
effect on the development of the state of 
the art, could have a bearing on future Air 
Force programs- 197 pp- 



RM-3327-PR The Rand— SHARE Operating 

System Manual for the IBM 7090 Computer- 
Edited by G- E. Bryan.. September 1962- 
A manual of programmers 1 aids developed 
at Pand in. cooperation with SHARE, an 
organization of com puter . users formed to 
facilitate the exchange of computer pro- 
grams, for use on the IBM 7090- The 
manual assumes that the reader is familiar 
with the SHARE SOS Manual, and with the 
published descriptions of the other pro- 
cessors, and is concerned with the changes 
and additions that have been made in the 
various components of the operating system. 
The study. has application in military and 
civilian establishments where data pro- 
cessing machinery is used- 117 pp. 



RM-3337— PR A Guide to the General 

Problem-Solver Program GPS— 2-2- A- 
Newell- February 1963. 

A detailed account of the internal struc- 
ture of GPS- 2— 2, one of the versions of 
the General Problem Solver (GPS) , a com- 
puter program for explorations into both 
the general mechanisms involved in prob- 
lem solving and the way humans solve prob- 
lems- The gross topography of the program 
and a run-through of a simple problem to 
put the parts in context are given- The 
rest of the memorandum is taken up with the 
various data structures used in GPS, the 
subroutine hierarchy,, the embedding pro- 
gram used to put GPS into operation and 
receive outputs on selected aspects of its 
performance, and the information provided 
for each task environment- 158 pp. 



RM-3447-PR Programming Languages and 

Standardization in Command and Control. 
J. P. Haverty, R. L- Patrick. January 
1963. / 

A study of computer programming languages 
in the field of command and control- •> An 
evaluation of current programming languages 
indicates that it is not now appropriate 
to establish a standard programming lan- 
guage, but that planning for standardiza- 
tion should begin immediately. Particu- 
larly needed are a data-processing glos- 
sary, magnetic tape recording formats, and 
character sets. Also needed is a central 
Air Force agency to establish measures of 
performance, plan for standardization, and 
coordinate computer selection- The study 
suggests that the Air Force take the leiid 

o 




in directing and supporting research ef- 
forts to improve the state-of-the-art, and 
that the present indoctrination program 
in computers and computer programming for 
Air Force officers be supplemented by 
courses in the established USAF schools- 
In addition, a training program is urgent- 
ly needed to develop a cadre of skilled 
programmers in the Air Force- 75 pp- 



RM-3588-PR The Heuristic Compiler. 

H. A- Simon- Way 1963. 

An investigation of the kinds of prob- 
lem-solving activity that are involved in 
computer programming and the kinds of 
language and representational means that 
are needed to produce more sophisticated 
compilers- Two major themes are presented: 
(1) More of the programming burden can be 
shifted from programmer to computer if the 
computer is given some problem— solving 
powers; and (2) if we are to have flexi- 
bility in a compiler language commensurate 
with the flexibility of natural language, 
we must first gain an understanding of the 
ways in which meanings are represented in 
natural language, and then devise repre- 
sentations of corresponding power (and 
ambiguity) for compiling languages- 
137 pp. 



RM-3609-pr a Computing Program for 

Determining Certain Statistical Param- 
eters Associated with Position and 
Velocity Errors for Orbiting and Re- 
entering Space Vehicles- R. T- Gabler, 
S- J„ Belcher, G. D- Johnson- April 
1963. 

A computing program for determining errors 
in position and velocity on a satellite 
orbit- Error - coefficients are computed 
from analytic formulas- These may be used 
in the further computation of systematic 
and random errors in the prediction of 
satellite position and velocity- The com- 
puting program handles the propagation of 
variance-covariance and the determination 
of confidence regions for position and 
velocity estimates. 61 pp. 



RM— 3646— PB A Generalized Assembly Sys- 

tem- G. H. Mealy- August 19 63- 
A presentation of the first results of 
research aiming to consolidate and extend 
the state of the art of computer assembly 
system design and implementation- Assem- 
bly systems are the real core of modern . f 
programming used to prepare problems for 
calculation of solutions in digital com- 
puters- The importance of proper design 
of these systems is especially apparent 
in the implementation of such large con- 

-.1 . ; 
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trol programs as SAGE and SACCS. The 
research vehicle covered here is the Gen— 
eralized Assembly System (GAS ) 3 programmed 
in an experimental fora for the 7090 Data 
Processing System by the author. 81 pp. 



HH— 3669— PE Analysis of the Decision 

Rules in Decision Tables. s. L. 

Pollack. May 1963. 

A discussion of decision tables, a frame- 
work for describing a. set of related de- 
cision rules. The tables can improve the 
communication . and documentation achie ved 
by previous techniques such as flow charts 
and narrative descriptions of data process- 
ing problems, particularly those with com- 
plex decision rules. Decision tables also 
offer system analysts the possibility of 
eliminating inconsistencies and redundan- 
cies in each set of specified decision 
rules and of producing programs efficient 
in the use of computer storage and running 
time, They also enable the system analyst 
to determine if he has considered all the 
possible decision rules that can be formed 
from a particular set of conditions. The 
author develops for decision tables a 
theoretical structure that serves as the 
foundation for achieving . these benefits, 

77 p ?- 



RM— 3675-FB Soviet Cybernetics Tech- 
nology: 1. Soviet Cybernetics, 

1959—1962. Edited by W. H. Ware, W. B. 
Holland. June 1963. 

Seven sets, of translations in the area of 
Soviet cybernetics, together with commen- 
tary and analyses on. the status of cyber- 
netics in the Soviet Onion, and the direc- 
tions of Soviet cybernetics research. This 
volume is concerned with general computer 
technology and. cybernetics applications. 

Two more are anticipated: Volume XX will 

be on programming for specific computers; 
Volume XXX, on hardware and specific 
machines. 104 pp. 



RM— 3731— CC The Logic Theory Machine: 

A Model Heuristic Program. E. . 

Stefferud. June 1963. 

A highly detailed program listing for the 
Logic Theory Machine (LT) , a computer pro- 
gram written in Information Processing 
Language-V (IPL-V) , and. developed espe- 
cially for use as a pedagogical model. 

The text portions expand on the documen- 
tation in the listing, tracing-program 
flow, analyzing routines used, and pro- 
viding insight into the structure and de- 
velopment of the program. 1 ; LT was origi- 
nally programmed in iu early version of 
X PL to derive proofs of logic expressions 



in the sentential calculus of Whitehead and 
Russell. In rewriting it for use as a 
teaching aid, a new method of replacement 
on sub-expressions has been included, and 
many minor changes effecting improvements 
in clarity have been incorporated. Fea- 
tures of the code that were unjustifiably 
hard to explain have been simplified. LT 
can be implemented on any computer for 
which an IPL-V processor is available. 

196 pp. 



BH- 3 7 53— ARP A Computer Recognition of 

On-Line, Hand-Written Characters. 

H. I- Bernstein. October 1964. 
Discussion of a method for recognizing 
single, hand-written characters using an 
on-line graphical input device such as a 
digitizing pantograph, light pen, or BA3D 
Graphic Input Tablet, as the primary in- 
formation source. Basically, the method 
consists of filtering and smoothing the 
input stream to eliminate as much redun- 
dancy as possible. Direction of the sty- 
lus movement is quantized into one of 
eight directions, allowing each stroke of 
a character to be described as a series of 
connected straight-line segments. By elim- 
inating various measures on the stroke, 
the description is size-, position-, and 
rotation-independent. To restore some 
rotational orientation and to discriminate 
between open, closed, and multi— stroke 
characters, end-point comparisons are added 
to the description. 33 pp. (See also 
RM— 4 1 22— ARP A. ). 



RM— 3778— PR A Brief Review of SIMSCRIPT 

as a Simulating Technique. M. A. 
Geisler, H. M. Markowitz. July 1963. 

A presentation of the underlying concepts 
and structure of SIMSCRIPT. It is main- 
tained that the key to understanding the 
language of simulation and to developing 
a more rigorous approach to simulation is 
to have a SIMSCRIPT view of the world in 
terms of events, sets, and entities. A 
specific example of a simple job shop 
routine is givien to support this view. The 
memorandum concludes with a review of the 
1963 status of SIMSCRIPT. 28 pp. 



RM-3797-PR Soviet Cybernetics Technol- 
ogy: II. General Characteristics of 

Several Soviet Computers. Edited by 
W * ;• ; H. Ware, W. B. Holland. August 1963. 
A collection of annotated translations 
concerning eight soviet and Soviet bloc 
computers. Noteworthy is the inclusion 
of information on -two little-known ma- 
chines, the "Luch" (Byelorussian) and the 
"EPOS” (Czechoslovakian) , and some con- 

• . . • ' A ■ , 



54 



mentary on the "Ural-4,." An article on 
the "BESH— II" contradict^ information 
from other sources. 78 pp. (See also 
Rfl-2541, BH-3675-i 



R M— 3 8 04— PB Soviet Cybernetics Technol- 
ogy: III , Programming Elements of the 

BESH, . STRELA, Ural, H-3, and Kiev Com- 
puters. Edited by W. H. Hare, W. B. 
Holland; translated from the Russian 
by A. S. Kozak;. September 1963. 

A translation from the Russian detailing 
the instruction formats for five of the 
better known .Soviet digital computers. 

Some notes are included to help place the 
machines in perspective. Charts give the 
operation codes for the five machines, 
along with the original Russian terminology 
and its English translation. 91 pp. (See 
also RM-3675, RH-3797.) 



R M— 38 i 3— PR Technical Appendix on the 

SIMSCRIPT Simulation Programming Lan- 
guage. B- Hausner, H. H. Harkowitz*, 
August 1963. 

Five tables presenting miscellaneous in- 
formation which may be of value to the 
programmer who wishes to use SIHSCRXPT in 
some unusual way or to modify the SIHSCRXPT 
translator: (1) the layout of region IV, 

above 31,000; (2) a short description of 

each routine in the "System Package"; (3) 
a short description of each routine in the 
Translator; (4.) a listing of FAP routine, 
KLRXX, which removes the first event of a 
specified type from the calendar; (5) an 
alphabetic listing of. the table of con- 
tents of the SIMSCRIPT manual. 18 pp. 



R M— 3 8 42— PR A Comparison of List— Proc- 

essing Computer Languages. D. G. 

Bobrow, B. Raphael. October 1963. 

A detailed comparison of COHIT, IPL-V, 

LISP 1.5, and SLIP — four well-known 
list-processing computer languages which, 
among them, exhibit all the principal 
characteristics of existing list— processing 
languages. Important common features of 
list-processing languages are reviewed, 
and principal differences between the 
four languages are detailed. A rough com- 
parison shows that -the languages discussed 
are all of approximately the same speed. 
Some heuristics are given to aid in the 
selection of one of these languages for 
use in particular problem applications, 
concluding that no one of the languages 
considered is distinctly superior to all 
possible list- processing applications. 

44 pp. ■ . , 
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RM— 3879— PH TTPL: Teach Information 

Processing Language. R. Dupchak. Oc- 
tober 1963. 

A, presentation of TIPL (Teach Information 
Processing Language) , a computer program 
which checks the correctness of solutions 
to problems written in Information Proc- 
essing Language-V (IPL— V) * It is a teach- 
ing aid designed to evaluate automatically 
both the correctness and the efficiency of 
a students program. The first section of 
the report is intended for the student. 

It describes how he must prepare his pro- 
gram deck and what conventions he must ob- 
serve. The second section describes how 
the system operates and the manner in 
which the instructor may modify old prob- 
lems and add new ones. 32 pp. 



RH— 3976— PR Data system Design and Con- 

trol Using AUTOSATE — An Automated Data 
System Analysis Technique. D. . D. 
Butler, E. M. Fairbrother, 0. T. Gatto. 
February 1964. 

Data system analysis, design, and control 
are growing areas of importance as the Air 
Force increasingly employs electronic data 
processors. This memorandum describes an 
automated data system analysis technique 
(AUTOSATE) that can be used as as aid in 
these three areas by providing information 
on data system flows and characteristics 
for the data system analysis phase and by 
furnishing a useful tool- to guide system 
design and control. Included are all the 
operator instructions, program logic flow 
charts, and FORTRAN instruction listings 
for those interested in applying the tech- 
nique to data system surveys of both pro- 
posed and operational systems. 256 pp. 
(Supersedes RH-31 18.) 



RM— 40 33— PR Computer Personnel Research 

Group Programmer Performance Prediction 
Study. R. N. Reinstedt, B. C. Hammidi, 
S.H. Peres, E. L. Picard. Harch 1964. 

A report of the results of a study under- 
taken by the Computer Personnel Research 
Group to gain .some insight into the rela- 
tionship between rated job performance on 
the one hand, and, on the other, cognitive 
abilities,, vocational interests, and bio- 
graphical; inf orma tion of computer program- 
mers. A test battery composed of the IBM 
Programmer Aptitude Test, the Test of Se- 
quential Instructions (a research instru- 
ment specially/ constructed for this study) , 
the Strong Vocational Interest Blank, and 
a Personal Background Data Form was ad- 
ministered to 534 programmers (301 scien- 
tific and 233 business) representing 24 
participating companies. 71 pp. 
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R M— 4 1 22*- A BP A The RAND Tablet: A Man- 

Machine Graphical Communication Device. 

M. Davis, T. 0. Ellis* August 1964. 
Description of a low-cost, two-dimensional 
graphic input tablet and stylus developed 
to conduct research on man— machine graph- 
ical communications. The tablet is a 
printed-circuit screen complete with 
printed— circuit capacitive-coupled en- 
coders with 40 external connections. The 
writing surface is a 10" x 10" area with 
a resolution of 100 lines per inch in both 
x and y. The system does not require a 
computer-controlled scanning system to 
locate and track the stylus. 30 pp. 
Bibliog. . 



R M— 41 33— PR Introduction to COBOL Pro- 

gramming. R. H. Gregory, R. L. 

Van Horn. April 1965. 

An introduction to computer programming 
with COBOL (Common Business-Oriented Lan- 
guage), using . COBOL— 1, a simplified and 
completely, compatible subset of COBOL that 
preserves the essential structure of the 
language, but minimizes the number of rules 
and options the student has to learn in the 
initial stage. The steps involved in using 
a COBOL program are described and illus- 
trated:. (1) program translation into ma- 
chine language by a data processor; (2) use 
of the resulting machine language to con- 
trol the data processing. 140 pp. 

Bibliog. 
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HM— 4162— PR JOSS: Scenario of a Filmed 

Report. C. L. .Baker. June 1964. 

A description of JOSS (Johnniac Open Shop 
System), an on-line, time— shared use of 
the Rand Johnniac computer, providing com- 
putational service at a number of, remote 
electric. typewriter consoles. As many as 
eight users at once may communicate with 
JOSS by means of a smooth language, spe- 
cifically designed for on— line problem 
solving. JOSS handles many formula 
evaluation problems, providing the facil- 
ity of a printing desk calculator as well 
as the capabilities of a stored— program 
computer. It also provides various arith- 
metic and trigonometric functions and 
allows flexible output in user-specified 
formats. A console consists of a stand- 
ard IBM 868 typewriter with a slightly 
modified character set and a small box 
with a few. indicator lights and activat- 
ing switches. It uses continuous-feed, 
sprocket-guide, single-ply paper in 
8 1/2 x 11 sheets. The user’s input of in- 
structions and data is type in green, 
and JOSS responses in black. This Mem- 
orandum contains the narration accompany- 
ing the filmed demonstration, the user’s 
’ n puts, and the resulting computer outputs; 
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little of the staging and action is 
described. Appendixes contain statements 
of the problems solved during the demon- 
stration and the longer, more detailed 
outputs, and answers to frequently asked 
questions about the system. 51 pp. 



RM— 4 1 88— PR Studies in Data System De- 
velopment: The Air Reserve Records 

Center. S. L. Pollack. July 1964. 

A description of the electronic data proc- 
essing system of the Air Reserve Records 
Center (ARRC) . During its development 
and implementation, it encountered many 
problems that other large-scale systems 
have faced or will face. This memorandum 
describes solutions to some of these 
problems and explains several unique and 
worthwhile features that were incorpor- 
ated into the Records Center’s system. 

The study first describes the background 
for its development, including the major 
steps leading to the current electronic 
data processing system. It then discusses 
its special features, and finally compares 
early proposals with' the current system. 

58 pp. 



RM— 4220— PR Studies in Data System De- 
velopment: The OCAMA Weapon System 

Project. E. F. R. Hearle, R. J. Mason. 
April, 1965. 

An examination of a pioneering Air Force 
effort to apply the computer to inventory 
management — the stock control and distri- 
bution system developed and operated by 
the Oklahoma City Air Materiel Area 
(OCAMA). The Memorandum discusses changes 
in system concepts, operations, and data- 
processing equipment configuration over 
the past nine years. Conclusions are 
drawn for guidance in developing other 
large scale data systems. 55 pp. (See 
also RM— 4188.) 



RM— 4232— PR A Technique for Improving 

the Management of a Computer Instal- 
lation. H. L. Patrick. September 1964. 
Describes; the benefits of an info7;mal 
technique for computer installation man- 
agers to control the work force and gather 
data suitable for reports to management. 

The memorandum includes a statement of the 
development of the technique, a full de- 
scription of the computer operations array, 
the uses of the management tool, and some 
examples of the system’s efficiency in a 
computer operation handling a stated work 
load at minimum cost. 62 pp. 
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RH— 4242— PR Modify and Restart Routines 

for SIHSCRIPT Experiments* H. ,M. 
Markowitz, R. C. Steorts. June 1965. 

A. presentation of routines to be used with 
any SUBSCRIPT simulation program. They 
provide snapshot, modify, and. restart 
capabilities for the following game and 
experiment. applications* (1) man/machine 
games in tfhich the computer simulates a 
system for a period of time, humaus then 
use the results to decide on changes in 
policy parameters for the following periods, 
and the computer resumes simulations where 
it left off but with policy parameters 
modified; and (2) simulation experiments 
in which snapshots of. the simulated system 
are recorded on tape at various points in 
time. After inspecting the periodic and 
summary print-outs produced by the Simula- 
ti.on* an analyst may specify a return to 
some snapshot, modify one or more parame- 
ters, and resume simulation at that point. 
While this revised simulation is running, 
additional snapshots may be taken so that 
the process can be repeated. 69 pp. 



RM-4258 PALL: RAND f s Automated Address 

Book. G. E. Bryan. September 1964. 

A description of a computer program de- 
signed to improve the accuracy, speed, and 
convenience of handling the paperwork in- 
volved in distributing publications of the 
RAND Corporation. PALL (Prints Address 
Lists and Labels) maintains a master file 
of some 850 organizations approved to re- 
ceive various categories of RAND reports. 

In design and operation, the program re- 
sembles a two-pass assembler and makes ex- 
tensive use of modern string-handling, 
pointer, and dictionary techniques. 91 pp. 



R M— 4 320— PR LIPL: Linear Information 

Processing Language. R. Dupchak. 

February 1965. 

Presentation of a new alternate format in 
which IPL routines and data can be repre- 
sented. LIPL, a horizontal, linear, 
parenthesis format, is described. The 
memorandum also presents a new IPL Basic 
Process, J164, for in-process loading of 
LIPL routines and data. A description 
and listing of the J164 routine is in- 
cluded* 67 _ pp * 



R M— 4 346— PR Factors Affecting Coding 

Errors. S. Owsowitz, A. Sweetland. 
April 1965. . ; . 

A discussion of several studies to deter- 
mine the major factors contributing to 
coding errors, the biggest problem in any 
information system. The studies employ 
various codes— numeric, alpha, alphanu- 




meric, and mnemonic— and use as subjects 
Air Force maintenance personnel whose 
coding routine is similar to the method 
of recording real— world maintenance data. . 
Their coded information is keypunched and 
the resulting decks analyzed to determine 
which factors led to the highest and low- 
est error rates. The twelve major find- 
ings are given in detail, and appear suf- 
ficient to serve as testable hypotheses 
for further experimentation. 38 pp. 



RM— 4390— PR Natural Language in Com- 

puter Form. M. Kay, T. W. Ziehe. 
February 1965. 

Description of a scheme for recording 
text in computer- useable fora so that 
all meaningful typographical distinctions 
are represented in a standard format. 
Provision is made for texts in different 
languages and different alphabets, and 
for subsidiary material such as parallel 
translations and comments of interest to 
users and librarians. The basic set of 
encoding conventions is indefinitely ex- 
tensible to accommodate new kinds of ma- 
terial. In particular, the memorandum: 

(1) provides special facilities for very 
large bodies of data [by embedding the 
text encoding scheme in a general file 
maintenance system) , and a means of cor- 
recting and revising filed material; (2) , 

describes computer programs which simplify 
conversion ; of text from various sources 
into the standard format; (3) discusses 
the problem of and describes a flexible 
program for printing text which has been 
recorded in standard format. 90 pp. 



RW— 43 95— PR Description of the Computer 

Program for Aggregate Base Stockage 
Policy of Recoverable Items. J. X. Lu, 
G. A., flic he Is. April 1965. 

A description of a computer program to 
calculate stock levels across a set of re- 
coverable items which are generally char- 
acterized by high unit cost and low de- 
mand. The inventory policy followed is 
to reorder a unit whenever one is demanded 
The assumed demand distribution is a stut- 
tering Poisson while the distribution of 
response time is arbitrary, since only the 
mean response time needs to be known. The 
technique of Bayesian inference is used 
for demand prediction. Included with the 
program (written in FORTRAN IV) is a de- 
scription of the structuring of the entire 
program, flow charts, a definition of the 
variables, and a listing of the source 
program.-- 80 pp. . 




Bft-4431-PB Digital Communications and 

EDP for an Advanced Tactical Air con- 
trol System: A Preliminary study. 

C. n. Bortbrop. January 1965. 

A brief study offering suggestions for 
circumventing some of the potential diffi- 
culties that may arise with the introduc- 
tion of digital comsunications and data 
processing in an Advanced Tactical Air 
Control System. A three-phase program of 
equipment acquisition is outlined. Phase 1 
of vhieh mould enhance present capability 
while acquiring field esp^riemce leading 
is as evolutionary Banner to specific 
operational require »»r' a lor more complex 
systen elements. 10 pp. 



im-Mto-fl Progressing by Question- 

■•ire. A. S_ Oisshe rg. ». a. Sarhowitr. 
P. a. Old fat her. April ms. 

A description of the program .oMrrtioi 
concept, or programming by questioosaire, 

« technique for reducing the cost and time 
reunited to prodeco computer programs with- 
im specified areas of application. The 
neeermndns deecrihes the technique, cou- 
pe res it to emistieg techniques, aud iiu 
censes potential uses. The method is de- 
scribed ih terns of the joh Shop Sisule- 
tioe Program deaerator (JSSP6), an enanple 
developed to tost the feasibility asd 
desirability of the concept. at pp. 



te««M*ti no* let c f bet set res Tech- 
nology* ft- Oeocc iptiees of the 
••■it, •*-*, and «t*i analog coupe tors 
asd of Three a incell* neons tlectresic 
ImiiruA. Translated sad edited h # 

9, ». Holland* February mi. 

A collection of traa*l*tio*s detailing 
technical spree if ice* ions of thfee soviet 
analog conpators, nod of the iPS»» 
f * red- delay emit, the 1*1 fit indicator, 
asd the tfdb-p electronic demise for cae- 
treiliei tooling modem* The tf#a#utiws 
*a»e twee cade from equipment fjeeitm* 
tie* Moribtes prepared for nse hy the 
S*tM technical aod scientific e«**oni«y 
nod far nse at rtiiliti and trade fairs, 
tec* use of this and beeaure aethers an, 
vriiiit of too information are hut «e», 
there are sooe guest tees ig oo eer eioi tec*, 
at eel accuracy or intended meaning, 
df pp. tihlieg. i see a I -do **-ihn. 



#*r**tf=:p* he«e hef les?t»ehh Oh a Sur- 

vey set pvvea*^* PlMhl* a* it feapnier 
MTiunfe* P* *» Tenge. April *99.1, 

* remise at the I *|e of oaftanfo ih poo» 
v usage and softest loon e*#*oroi*g 
» «*' > a rate direct ices and eophasb# tor 



software research. Primary focus is on 
the development of computer languages and 
representations, the efficiency of the 
prograaaing and translation processes, 
and the environment in which programmers 
and programs interact. The key problem 
ol making computers accessible to the non- 
professional user is also dir issed. 

32 pp. 



B S- 1 506-9 AS t Integration of itaa and 

Computer in Prulaumch Checkout of Ad- 
vanced Space Teh idem. t. D. ampler, 

J. C- *ohl. April 1965. 

An analysis of the roles, information, 
and interface display and control require- 
ments for different levels of checkout 
syntes automation. The levels of automa- 
tion considered are: {11 manual {the 

coupeter is primarily used as a switch in-} 
uatriv) ; {2) minimal (sou* of the sore 
rontise control asd eraluatiea function* 
are delegated to the computer) ; ()) mod- 
erate {the test emfineer earn leara sore 
shout his system’s performance through 
feedback and reference information ) i and 
(•) advanced {the checkout system can 
adapt to pretest codifications asd ram 
reprogram test operations oe line). The 
study dint inquires between the hardware 
asd sett rare aspects of a mas /computer 
i at erf nee and stresses the importance &t 
programming rather than panel and console 
design. 92 pp. 



**-«*« t-i*Pi The •eliahlilitf of 

Ground- bared Digital computers* •* 
ia«v, h. harshaw. June 1965* 

As atteupt to estimate the availability of 
a data processor hy starting vith the 
ssallest part as* investigating its fail- 
are behavior, uhile concurrently conntraet 
rag a oatbonatAcnl model ef system avail- 
ability unirh gives the desired results 
far a «i4« variety e# sy sheas if the fail- 
ure behavior af the part, the service fea- 
tures, aad the side of the systen are 
tnau, fsti nates ef mm* an# yiadiriai 
system# availability appear as a fane non 
of tie site of the processor an# the type 
at orihso provided. Also studied are 
praoleas of circuit desigo, logical design 
progrnoaing, and oaiatenaate, fff pp* 
Sibling. 



••x«hhh-p« The catalog iapot/hatpot 
Hystea* i. day, P, taladea, T* t. 
tie he* him tdhh* 

a complete definition of lie toroat used 
for oat slogs m * oaf *ei m t*yo aod a do* 
script!** of me roat iaes of tho Catalog 
lapgrphutpgt Syst oo, catalog naps, rata- 
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log data, and tape labels are written as 
logical records in a specially designed 
blocking fornat. Beginnings and ends o£ 
blocks, physical tapes, and catalogs are 
explicitly narked. The Catalog Inpat/ 
Output Systen offers a variety of input/ 
output unit-control operations in addition 
to the connands for reading and writing 
data in catalog fornat. The reading and 
writing connands are inplenented on three 
levels: Level 111 handles individual 

data; Level ZZ reads and writes logical 
records; and Level Z processes blocks of 
iofornation. 71 pp. (See also RM-«6u5.| 



Cos pu ter- assisted Mainte- 
nance Planning, p. j. Kiviat. July 
196*. 

I £«>3criptics it a essy-utst tn 

planning and scheduling bane maintenance, 
support and training activities. The in- 
puts are descriptions of base flying pro- 
grans and aa in tea* ace, support and train- 
ing policies; the outpets are displays of 
base reguireneats for personnel and egvlp- 
nent, workload control yob check lists, 
and personnel and egnipneat dispatch 
aiders. These outputs take into con- 
sideration the scheduled maintenance sup- 
port and training tasks, but do not pro- 
vide est mates of nan power or egnipneat 
far unscheduled maintenance, h? pp. 



3*-**71-*h5h Separable Redundant. Con- 
P-uters, i. a, aadakl, L. T. Mat. 
September 1 »6*. 

* suggest ie* for a* arrangement of con- 
s-. y <!#4 triple r^duadancr to provide three 
of caxpatational capability: (a$ 

a triply redundant coupe ter, (h) a dually 
redundant computer plus a single computer 
Capable of independently, and (c| 

three funct tonally independent comparers. 
This arr am seven*. allows a failed unit to 
so s#i«csea out and shut down for repair 
•nt)e anil providing built-in self-check- 
Mi of an epwr*i i* | con pater systen. 
a 1 pp. 



la-ndiPh-P* Tabular Represent at ions of 
*stti*ariate functions— f it* ijtUf** 
trams to Tape tv *| tie *» «. 

been a, taw*afy 

in analysis of the computational space- 
t»«>e tradeoff for carious tabular repre- 
sent at teas of multivariate functions. 



part leulogly topographic representation 

wnipa*, Performance coups ft sous as 
v elated to retrain sneethne**, terrain 
liaersi fixation, and acdorncy of -depie- 
t ton are bade of too centexr net nods, two 
uni fern grid neuhods, and *n* Rand uari- 
0 




able grid (nicrogrid) differential alti- 
tude nethod of tabular representation. 

The nicrogrid representation is found to 
be generally superior, but nany problems 
have special properties which aake other 
aethods aore efficient. The fornulas 
given are upper bounds of tine and cost 
for each nethod; they show whether or not 
it is necessary to analyze a problem for 
special structure to nake it conputat ion- 
ally tractable. Polynonial, statistical, 
and analog aethods are discussed briefly. 
Graphic input devices, such as the HID 
Tablet, facilitate pt«p ‘cetiiaq and re- 
duce costs in elapsed Tina and dollars. 
Appendixes give an aigutithu and conver- 
gence theoree for the contour tree repre- 
sentation, and describe the Rand nicrogrid. 
BO pp. Ref. (See also Bit-* OBI.) 



The Catalog: \ flexible 

Data stcuetere for Magnetic Tape. M. 

Ray, T. «. Tie he. October 196*. 
ha outline of a generalised storage schema 
for large files of highly structured data 
(or catalogs} and a description of their 
realisation on magnetic taye. tack data*, 
large or snail, is assigned to on- of a 
nnnber of data classes of which a nsec nay 
define any nnnber. The over -'ail organisa- 
tion of a catalog is given by a nap that 
inposes a tree street ore on the set of 
data classes. Catalogs nay participate 
as individual data in other catalogs so 
that the street are of a file oay be recur- 
sive. i flexible addressing scheme net 
only facilitates the retrieval of data and 
sets of data is response to oasily forna- 
lated regeests bet also pi aides a basis 
ter updating catalogs, general procedures 
called transfers*! toes can ee esnd to de- 
rive catalogs with sew strasteres free 
exist isg catalogs. 12 pp. (See also 
Be- a ygg.) 



Be-* 7 ? 1 bpp fweet-Chuie . low Charting 
in MTosiTti a dew feraisa. T. 0 . 
butler, n. Mite. Urie^f life*, 
a description -r a sew and sere flexible 
automatic eves, -chain flowcharting tech- 
argue built on the earlier BiBTOSdYf nethod. 
'The memoranda* i Ml discusses the systew*s 
three ptoses (doe snor ting systen flows, 
translating .wonts into nacnine- readable 
fora, and producing event-chain flow charts 
by *oaputer* j ( 2 ) compares the new systen 
with the old and considers the changes that 
prefaced it; (iy war lyres the sfst.en*s four 
options for outputs and processings and (a) 
offers detailed process charts, pregrans 
listings, and operating instructions, 
yy JJ,., | -sen also «*-M 1 i, *6.1122, p*. 

r>B 
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Hfl-4782— PR A Computer Simulation of 

Adaptive Routing Tecbnigues i'-t Dis- 
trii ted Communications Systems. B. W. 
Boehm, R. Hobley. February 1966. 
Description of a computer mod* i of a dis- 
tributed communications system. It is 
written in FORTRAH IV and is designed to 
test various adaptive message routing 
techniques. The program sinrlates the 
progress of messages through tn« sjstev 
and measures the effects of the routing 
techniques' adaptation specified de- 
grees oi destruction of its links mad 
nodes. A listing of th« program is given, 
pins the pitfalls to avoid in developing 
similar programs. «u pr>. 



IH79J-M Relational Data Pile: A 

tool f ok ItaCh* wired IftfvtvKi Efvrvtion 
and Data Retrieval. R. E. levies, 

II. 8. Raroe. December IMS. 

A description of the bachgromnd and status 
of a current project om automatic data 
storage and retrieval. The research em- 
phasises the development and testing of 
logical techniques for data retrieval and 
inference- sating. The technlqeen are 
being inpleeeeted in the fern of computer 
routines and tented on a large body of 
facts concerning tbe field of cybernetics. 
Various sections presest tbe theoretical 
base of the propowd system, a summary of 
tbe theory of relations, typical data re- 
trieval re gee s ts, the hey problees of 
inf a reace, tecbnigues for practical reaii- 
xatioa of tbe data file, output problees, 
storage and processing prebless, tbe data 
file as a whole, the goes ti on of lit<*ru- 
tore searching, and fstnre steps to be 
tabes to exteed tbe capability of the 
systee. 107 pp. 



•n»«pie»PB Soviet Cybernetics Tech- 
nology: v. soviet Process control 

confer era* Translated by i. I, Sell and, 
J. a. ftaxley. edited by ». ». Rare, 

»• I. Holland. iaveeber 19bb» 

Details of eight recently developed Soviet 
control computers. The translations fro* 
Soviet mm material (where infer nation 
on tbe machines appeared) are ertensively 
asset a ted. m pictures aad diagrams free 
the original source items are included, as 
sell as several photographs free ether 
sources. The editors have appended easy 
explanatory notes and consents, and have 
careful l f checked each aachiae description 
from a technological standpoint. An ap- 
pendix contains an alphabetical listing of 
all abbreviations used in the original 
Russia* texts* g? pp. 
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R.1— 4849— PP Integrating Base flainte- 

nance Ranagement by Unifying Its Infor- 
mation Systems in Ranual and Compu- 
ter-Assisted Environments. I. K. 

Cohen, E. 7. Denardo, P. j. Kiviat. 

June 1966. 

Suggestions for improving maintenance 
management by unifying the information 
system and by integrating the many func- 
tions of the team. The suggested innova- 
tions are: (1) integration of several 

manual data acquisition systens around 
the on-going control of flight- lino main- 
tenance; (2) extension of this integra- 
tor to allied maintenance functions; (3) 
use of a computer to generate documents 
Cor the management of preplanned activ- 
ities; (X) integration of other saintenance 
functions with Ho. (3) ; and (S) fnll use 
of an on-line conputer for further inpeove- 
•«*t at tir« reel- tine function and coordi- 
nation of several maintenance naaagexeat 
function These steps are to be viewed as 
a general quids rather thas as n rigid 
sequence of implementation. 73 pp. 



RR-h'920-Pt Computer Poetises To Read 
Ratural Text in Coeplex Forests. P. A. 
Cranes, 0. C. Rays, R. Bay, T. *» 

Biebe. August 1911. 

1 description of a systee of IRR 7010/M 
subroutines that will accept estwrnl- lan- 
guage input eith complex formats— e.g., 
from boobs. Journals, guestiouunires, 
clippings, library catalog cards— pre- 
pared by aay typesetting device er ether 
machine (typewriter, beypunch, etc.). 

Inputs are transcribed by the coepeter isle 
a standard code foi machine processing and 
cam he rearranged into any desired format 
for storage or output, oifferent binds of 
is tor sat io* are recog mixed by explicit 
sarbers, position on the line or page, or 
syntactic clees given by other items. The 
subroutines can he used singly or together; 
they say be called from either PORTRAX or 
RIP programs. A detailed programmers* 
guide Is iecleded. 1*1 pp. 



M-b9dV*ASA Report on a beooa stratiom 
Test of Coapst*r-l*bistei countdown. 

S«, M, Drexner, 0. T. Oatto, T. D. 
•isaievsbi. batch 1911. 
in investigation of tbe interaction be- 
tween earn and coepeter in n couxtdewx 
environment. Possible be n efits aad preb- 
l«xs ef extending coops ter control are 
airs explored. The desosstrat ies test 
exasines comet down free the executive- 
cealrel level, i.e», launch director, 
test supervisor, or launch-vehicle tent 
conductor. Tests and operetioes appear 
as in a nerval count does script* inter 
hardware test ceapenents consist of the 
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coaputec and the Band Tablet, a aan/aa- 
chine graph! cal comaunication device. 
Using the Rand graphic system, the exec- 
utive can experiment, interrogate, pre- 
dict, issue coaaands, and receive re- 
sponses on a cathode ray tube display 
iron t\e central processing unit. Out- 
puts presented include information deal- 
ing with tiae, script, status, and oper- 
ational and engineering data. The test 
introduces an innovation that enables the 
executive to act on-line with a simula- 
tion of the countdowns he can aake 
changes to the script or to the siaula- 
tion. 38 pp. 



PH-5016-APPA Beal- Tiae Recognition of 

Baedpcinted Text. G_ F- cconer. Octo- 
ber 1966. 

Describes a program, written in IBn 360 
Assembly Language, that allows the user 
of an on-line computer to print data and 
directives on the PAID Tablet with a 
special pen and have them recognised and 
displayed immediately. The scheme recog- 
nizes 53 letters, numbers, and symbols in 
a wide variety of printing styles, re- 
quiring only the usual conventions fol- 
lowed on coding forms. High- resolution 
point-by-poiet pen location data are 
gathered, displayed on the cathode ray 
tube screen, and analyzed while the 
character is being written or drawn. An 
average 100 data points per stroke (one 
each * msec) are collected, filtered, and 
thinned, a stroke is identified by such 
vJ.es as sequence of directions, corners, 
as! end-point location, and also by con- 
textual clues when necessary. Multiple 
stroke symbols are recognized by the 
identification and relatiwe location of 
the constituent strokes, regardless of 
the order in which they are written. The 
fe« track is displayed until the character 
a s recognized, and as then replaced by a 
standard hardware-generated version of the 
character. Previously written naterial 
remains on the display until removed. 
Changes, insertions, and deletions are 
easier than with pencil and paper. Ex- 
periments with groups of programmers, 
engineers, and secretaries indicate that a 
half-hoar training period is sufficient, 
with 90 percent innediate recognition by 
the system. The scheme is in daily use 
in an experimental problen solwing systea 
at Band. 59 pp. Pet. 



•e-50J§»Pi 4633! Arithmetic and func- 

tion Evaluation Pentiums, I. x 5f**e*- 
wald. September *966. 

A description of the programming of arith- 
metic and function evaluation routines for 
d 4633 from a programmer's point of view. 

ERIC 



JOSS functions ace divided into three 
groups: arithaetic operations (including 

exponential and square root) , elementary' 
transcendental functions, and number dis- 
section functions. The four arithmetic 
operations (add, subtract, multiply, di- 
vide) and square root treat the operands 
as exact nine-digit numbers and produce 
true results rounded to nine digits. De- 
scriptions of the arithmetic routines are 
presented iui gross verbal flow-charts, 
amplified by commentaries. The discussion 
of the transcendental functions enphasizes 
the analysis done to achieve almost 
nine-significant-digit accuracy in the re- 
sults and shows how special cases are 
handled to hit certain "magic" values on 
the nose. Program flows of the Dumber dis- 
section functions demonstrate how m sophis- 
ticated tool say l>« supplied to the user 
with tclwial expenditure of programming 
effort. 51 pp. (See also BH-505B.) 



t)1-50«*-P» JOSS: Console Service 

Routines (The Distributer). Z. D. 

Greeowald. September *.966. 

A description of th« function of the JOSS 
distributor, which handies all input and 
output fros the utter stations and tele- 
types. A Mjot design criterion was to 
prevent "stare-down," a condition in which 
the computer and a console may be waiting 
for each other. The distribmtor aakes 
certain that each console is in the appro- 
priate state, transmits and eacodes all 
lapet md output, keeps all liaes within 
allowed lengths, ensures that characters 
are not lost during carriage returns and 
page changes, and sees that upper or lower 
case is printed according to eser*s type- 
writer shift, when the console is turned 
off, the distributor disables the station 
while the eositor "tidies up," and then 
enables it for the aext user. An Appendix 
contains program documentation, consisting 
of a Station Control Register table aad 
the nine console service routines, lu pp. 
(See also PH-5058-PP.) 



B1-5056-PP 46331 introduction to a 

Helpful Assistant. C. t. baker. 

August 1966. 

1 step-by-step demonstration of 4635— a 
system desigmed to provide the individual 
scientist, and engineer with a personal 
computational service immediately avail- 
able, whenever required, ia his owa work- 
ing environment* The distinguishing fea- 
tures of 4633 are* mobile consoles 
eguippeu with electric typewriters for 
input and output! highly readable and 
powerful language for numeric computation 
English capitalisation, spelling, and 
panel «ation rules* easy editing; quick 
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espouse; exact input; familiar decimal 
arithmetic; exact output; and report- 
gurlity formatted output. The intimate 
interaction between man and machine per- 
mits the JOSS user to exercise judgment 
continually during the course of computa- 
tion, changing and modifying the proce- 
dure as he wishes. This is one of the 
unigue aspects that distinguishes JOSS 
from other systems and has led to. its 
enthusiastic adoption by the RIBS staff. 
This talk was presented to the Eleventh 
Annual Data Processing conference at the 
University of Alabama Birmingham Center 
on 4 nay 1966. 50 pp . 



BR-5081-PB A Compact Statistical Heth- 

od of Topographic Representation. B. 
Boehm, J. B. Bieber. February 1967. 

An information regmmerition method embod- 
ied in a POBTBAB program for storing topo- 
graphic naps in a digital computer in con- 
pact form. A statistical model of the 
terrain is used. The major outlines of 
the topography are entered directly. Bhen 
the altitude of any point is desired, the 
interstices are "fleshed out" by regenera- 
tion from the probability distribution of 
altitude variations, thus trading computer 
storage for execution time. Any desired 
degree of realism can be achieved at in- 
creased space/time cost. If realistic 
representation of a particular area is 
needed tor detailed analyses of the in- 
fluence of terrain, the direct representa- 
tion sethods described in RR-6636 are rec- 
ommended. The statistical method is pref- 
erable for broad- brash analyses, in par- 
ticular for terrain variation in a Roate 
Carlo analysis. 67 pp. Bef. 



BR-5085-PB A Computer System for in- 
ference execution and Data Betrieval. 

B. 8. Levies, n. 8. Par on. September 
1966. 

Describes the Belatioaal Data Pile, a 
coepu ter- based data retrieval mysten now 
partly operational, capable of storing 
aillioaa of facts and of retrieving data 
both directly and through logical iafer- 
osce. A large collectioa of iaforaation 
about Cybernet iea research vas ooed as 
the data base. Pacts are stored in the 
fora of sentences in an artificial iafor- 
aation language, each representing a bi- 
nary relationship between two entitles. 

Data are entered by aeons of special in- 
put forms; a translation prograa in a 
special prograaaiag language, POBBRAB, 
derives the relational sentences that are 
then Internally coded and stored in the 
data file. An inteasioaal file that stores 
facts about relationships persits nany data 
sentences to be derived when needed, 

O 



rather than stored explicitly. counting 
space for all auxiliaries, one IBB 1301 
disk holds 232,000 sentences in the infor- 
mation language. The system operates on 
an IBM 7044 computer. 35 pp. Bef. (See 
also RH-4793.) 



BH-5 1 08— 1 — PB Buss! an- English Diction- 

ary of Cybernetics and conputer Tech- 
nology, Second Edition, Revised and 
Enlarged. I. B. Holland. February 
1969. 

The second edition of the Band Russian- En- 
glish Dictionary of cybernetics and Com- 
puter Technology contains over 300 new 
najor entries, naking a total of 2050 
major entries and about 3300 sabentries; 
each subentry defines a key tern as it 
appears in frequently encountered phrases 
and special constructions. Bany 'correc- 
tions and inprovenunts to the previous 
definitions have been nade. As before, 
entries are nade for terns encountered in 
the Soviet cybernetic literature, without 
any attempt to define the field or to as- 
seable a coaplete glossary. The diction- 
ary is entirely machine-processed free 
pnnchcards and magnetic tape, ead is pho- 
tore produced directly fros conputer print- 
out. 261 pp. (HB) 



BH— S129-PB Progranaing by Question- 
naire: Row to Construct a Prograa 

Generator. P. R. Oldfather, A. S. 
Ginsberg, H. R. Barkomits. Voveaber 
1966. 

A reference annual for the Pcograaniag by 
Questionnaire technique, presented in 
sufficient detail to enable a prograaaer 
to construct a prograa generator. Paniii- 
arity with the content of BR-A66G woald 
be helpfnl to the user, and a knowledge of 
SIR SCRIPT is standatory. The forss, ase, 
and operation of the four coaponents of 
the nrogcas generator are described in 
detail. A summary of techmical details 
and coaplete Editor prograa listing are 
included as appendixes. 153 pp. 



BR-5135-PB Soviet Cybernetics Technol- 
ogy: VIZ. A10BC— Report on am Algo- 

rithmic Lanunage for Economics Calcula- 
tions (Preliminary Version). Translated 
fros the Bassiaa by R. 8. Holland, <J. B. 
Gamley. September 1966. 

A vorking version of an expansion of tkm 
international high-level computer language 
ALGOL 60 to meet Soviet economic planning 
needs. A eoaaittee headed by R. A. Korolev 
was directed by the Soviet govern meat to 
create such a language. A LG EC converts 
ALGOL 60 for use with the Cyrillic alpha- 
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bet# provides for handling text# editing, 
list processing# and for access to indi- 
vidual items on lists and arrays* Rand 

translators of the Russian draft shov all 
changes froa the original ALGOL 60* ALGOL 
conventions ignored by the author have been 
restored# and anbiguities clarified. Defi- 
nitions of teras and syntactic units have 
been indexed* Russian-English and En- 
glish-Russian glossaries of all ALGOL and 
ALGEC teras and an annotated bibliography 
of 12 Band publications on soviet cyber- 
netics technology are appended. 158 pp. 



R!1-S136-PR Soviet Cybernetics Technol- 
ogy: VIII. Report on the Algorithmic 

Language ALGEC (Final Version). Trans- 
lated froa the Russian by R. B* Holland. 
December 1966. 

A translation of the final version of tko 
nev Soviet Algorithmic Language for Eco- 
nomics Problems (ALGEC) # a general-purpose 
computer programming language that can use 
both Latin and Cyrillic alphabets and 
either Russian or English reserved vords. 
Based on ALGOL 60 and SUBSET ALGOL 60# 

ALGEC has boon modified to permit the 
handling of tables# records# indexes# 
and documents of complex format and vari- 
able length; and to provide a means of 
selecting and processing individual items 
from such documents and from nonnumerical 
textual matter. Ideas and input-output 
procedures were taken from COBOL-61. The 
memorandum includes a translation of ft. 
Korolev's article on the development of 
M*?EC; a brief biographical note on the 
Russian authors and editor; a Russian-En- 
jiish glossary of ALGEC terminology; and 
an English-Russian glossary included in an 
index to definitions of terms and syntac- 
tic units. A bibliography of Rand publi- 
cations on Soviet cybernetics and computer 
technology is appended. 152 pp. 
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Rft-5 1 5Q-P8 A Simple Scheme for Formal- 
izing Data Retrieval Reguests. F* ft. 
Tonge. nay 1967. 

A description of an experimental scheme 
for translating data retrieval reguests# 
expressed in reasonable "natural* lan- 
guage# into a formalized format. The sim- 
ple translation procedure# which immedi- 
ately feeds its proposed translation back 
to the analyst# uses rules depending on 
the position of vords in the reguest and 
simple semantic information about the 
class of vords. It is programmed in a 
list processing language (IPL-V) and is 
oriented toward a relational file organi- 
zation* The present scheme is designed 
to process a single reguest rather than a 
dialogue of reguests and retrievals. Also# 
O te translation procedure is not yet 



coupled to a retrieval process. 38 pp* 
Ref* 



Rft-5157-PR Soviet Cybernetics Technol- 
ogy: IX. ALGEC — Summary and Critique. 

N* Virth. February 1967. 

A summary and evaluation of the prelimi- 
nary and final versions of ALGEC# the So- 
viets* Algorithmic Language for Economics 
Problems* A computer programming language 
for economics data processing, ALGEC is an 
almost pure extension of ALGOL 60. The 
deletions are in conformity with tho 
IFIP-coproved SUBSET ALGOL. The extensions 
add features obviously needed to handle 
nonnumeric data. While not a complete 
list processing language, ALGEC appears to 
be adequate for business data processing# 
with the possible exception of decimal 
arithmetic* Also# input-output transfers 
cannot be identified by source. The re- 
tention of nested strings from ALGOL is an 
unnecessary complication# and the use of 
COBOL-style data structures (lists) pre- 
cludes the handling of data with complex 
and dynamically varying relationships* 
Definitions lack precision# and the seman- 
tic and syntactic rules are unrealistic. 

51 pp. (See also Btt-5135# Rfl-5136.) 



BH-5162-PR Programming by Question- 
naire: The Job Shop Simulation Pro- 

gram Generator. P. ft. Oldfather# A. S. 
Ginsberg, P. L* Love# B. ft* ftarkovitz* 
July 1967. 

A description of the Job Shop Simulation 
Program Generator# an application of the 
Programming by Questionnaire technique 
developed at RARD to reduce the cost and 
time required to produce large computer 
programs# particularly those required for 
simulations of portions of the Air Force 
logistics system* The user can obtain a 
computer program by filling out * multi- 
ple-choice questionnaire covering aspects 
of the job shop he wishes to simulate. 
Answers are punched on seven cards that 
are fed to the program generator# which 
checks the answers for consistency# gen- 
erates the program# and produces the data 
specifications. The user then completes 
the data deck according to the specifica- 
tions# adds it to the end of the program 
deck# and submitm the entire program to 
the computer. The output consists of in- 
terim reports on resource utilization# 
job statistics# and queue statistics# and 
a final summary report. The functions of 
the various routines and the meaning of 
the variables in tho SlftSCRtPT definition 
deck are givoa for tho uw» of 5IP9CRXPT 
programmers. 115 pp. Refs. 

po 
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Rtt-5163-PP The Application of On-Line 

Graphical Techniques for Programming 
and Operating a "Moving Network" Moni- 
toring Display. L. Chesler, R. Turn. 
January 1967. 

Describes the structure and operating 
procedures of experimental computer pro— 
grans used to simulate a real-tine moving 
network display of spacecraft checkout 
operations. Proposed in RM-4678 for 
use by the hunan nonitor of an autoaated 
prelaunch checkout, the systea dynamically 
shows, in network fora, the successive and 
concurrent stages of a complex process. 

The prog cans were written in HAP for the 
IBM 7040/7044 conputer systea to be used 
with the BAND Graphic Input Tablet and a 
cathode ray tube display screen. The Tab- 
let is used for on-line construction of the 
initial not work and for operation of the 
siaulation programs. (A complete program 
listing is available on request.) 98 pp. 
{See also HB-4122.) 



RB-5216-PR JOSS: Dser Scheduling and 

Resource Allocation. G. e. Bryan. 

January 1967. 

A detailed description of the monitor, 
the supervisory unit that exercises over- 
all control of tho JOSS system 9 s operation. 
The monitor acts as a scheduling, 
resource— allocating, and synchronizing de- 
vice, deciding priority and ensuring that 
all data and hardware necessary for a 
particular action are simultaneously avail- 
able* This memorandum covers the priority 
queue structure, the hardware components 
comprising the JOSS environment, and in- 
structions for operations of the JOSS sys- 
tem* 98 pp* 



RR-5217-^H JOSS: Accounting and Per- 

formance Measurement* G. E. Bryan* 

June 1967* 

A description of those portions of the 
monitor, the JOSS system 'a supervisory 
unit# that produce accounting record" 
for charging functions and that gather 
performance statistics descriptive of 
typical user operation, over-all systea 
usage, and machine performance* Charges 
for JOSS usage are based on the product of 
machine time and core space required plus 
the product of space and tine required for 
long-term storage of programs and data on 
the disc file* Charge units are accumu- 
lated during JOSS operation and recorded 
on magnetic tape* The reports produced 
from the tape records record charges and 
other characteristics of individual JOSS 
sessions and the total usage both by de- 
partment number and by project number. 

Much of the code and storage in the JOSS 
"•—tern is devoted to recording the occuv- 

r*%. m 




rence of events that will help determine 
the system's performance and its operating 
environment. Certain data are displayed 
each minute on the JOSS master console, 
and other more global data are recorded 
in memory and displayed every four hours. 
The four-hour summary is periodically re- 
duced by a JOSS program to give profiles 
of both the system's over-all operation 
and of the characteristics of individual 
usage of the system. 69 pp. Bibliog. 



RH-5218-PR JOSS: console Design. 

C. L. Baker. February 1967. 

Describes the development at Rand of a 
remote typewriter console for use with 
JOSS, RAnd's personal on-line computing 
service, and demonstrates the extreme 
care that must be taken to design an ac- 
ceptable console for personal use by cas- 
ual users. The input/output version of 
the familiar IBM Selectric was selected 
as the central element of the console be- 
cause of its excellent keyboard feel, its 
high-guality output at a speed of 150 
words per minute, its compact size, and 
its relatively low noise level. Primary 
considerations in the design of a console 
to honse the typewriter included dimen- 
sions required for operator comfort and 
convenience, console mobility, the pro- 
jected number of required electronic com- 
ponents and their packaging, and the in- 
corporation of the associated switches and 
indicator lights in a small auxiliary con- 
trol box. Discussion of the physical con- 
sole is followed by an overview of the 
logic reguired to enable the user and JOSS 
to share the typewriter productively in an 
interactive conversation. Finally, a de- 
tailed description of this logical design 
is given in hardware terms. 125 pp. Ref. 
Bibliog. 



BH— 5220-PB The JOSS Primer* S. L* 

narks, G. W. Armerdxng* August 1967* 
Introducton to JOSS, BAND'S time-shared 
computing system, for the beginning user 
with examples illustrating the system's 
basic elements, which can easily be 
learned without programming experience* 
Seated at a mobile console connected to 
a conputer via telephone lines, the Prim- 
er reader follows the instructions step 
by stop, duplicating exanples, trying 
variations, and observing results* Re 
types connands in inperative English 
sentences, instructing JOSS to perforn 
procedures in arithmetic, algebra, trig- 
onometry, and logic. JOSS responds with 
answers in user-prescribed formats and 
with error messages that help the user 
correct errors and resume processing* 

To extend the beginner's knowledge of 
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JOSS, the Priaer concludes with lists 
of JOSS commands and functions and sug- 
gested reading in the JOSS literature, 
44 pp. 



RH-5257— PB JOSS: Disc File System, 

I. D. Greenvald. Pebruary 1967, 
Describes the user program and data stor- 
age systea of JOSS, Rand’s personal, on- 
line, tine-shared computing service, in 
order to provide maintenance personnel 
with program documentation for: the cor- 
rection or modification of file— handling 
routines. The JOSS filing systea pro- 
vides the user with a service that will 
save him froa retyping frequently used 
programs and/or data. It will also sup- 
ply a limited program-chaining capability. 
Since this type of service implies low 
user demand for file action in terms of 
total session time, there is little con- 
cern with the time to service such de- 
mands, On the other hand, the amount of 
primary storage occupied by the 
file- service routines and associated core 
buffers is of considerable concern. 

4 3 pp, Bibliog. 



RM— S264— PR Computer Aids for Aerospace 

Design and Engineering: Innovation, 

Economics, and Public Policy, C, P, 
McLaughlin. July 1967, 

A discussion of the applications of com- 
puter systems to the weapons systems de- 
velopment process, with emphasis on the 
role that the government might play in 
promoting, supporting, and implementing 
development of new computer-based systems 
for engineering support in the aerospace 
industry. Potential payoffs to the gov- 
ernment lie in reduction of design costs, 
improvement of design and product perform- 
ance, enhancement of engineering creative 
ity and productivity, and reduction of 
lead time for design, prototype produc- 
tion, and final production. A number of 
alternatives are open to the government 
in increasing the rate of development and 
diffusion of computer technology in in- 
dustry. To determine the level and nature 
of such support, it is recommended that a 
study be mad*j of the specific economic 
benefits that would result. 60 pp. Refs. 



RM-527C-PR JOSS: Central Processing 

Routines. J. w. Smith. August 1967. 

A reference guide for JnSS users to (1) 
the language used for couching instruc- 
tions to JOSS; (2) JOSS’s responses to 
instructions; (3) the collection of ma- 
chine-language routines (in JOSS’s central 
O computer) responsible for interpreting and 
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responding to instructions; and (4) the 
details and decisions that bilaterally in- 
fluenced the language and the design and 
implementation of the routines. The myr- 
iad details of total system design are 
given constant exposure, and particular 
emphasis is placed on the deliotfke balance 
and symbiosis that must exist among system, 
language, computer, and routines and on the 
pervasive effects of each component on the 
others. The material is presented in a 
narrative form, augmented by flow-chart 
representations of most of the principal 
routines, and is in part designed to serve 
as prolegomena to the annotated machine- 
language listings of the routines (copies 
of which are obtainable from RAND) . 

190 pp. Bibliog. 



BM-5288— 1— PR Digital Computer Simula- 
tion: The Allocation of Computer Time 

in Comparing Simulation Experiments. 

G. S. Fishman. October 1967. 

An improved step-by-step procedure for 
minimizing the computer time needed to ob- 
tain a specified statistical precision in 
the comparison of simulation experiments. 
The simulations are considered as covari- 
ance stationary stochastic processes, as 
explained in RM-4393. Well-fcaown 
time-saving methods for reducing variance 
by inducing positive correlations between 
the experiments and high negative corre- 
lations between replications are included 
in the procedure. Results show that for 
a given level of accuracy, significantly 
less computer time is required when sample 
sizes are determined by the method sug- 
gested in the study than when they are 
equal. Also, small differences in the 
autocorrelation functions are important 
when each process is highly correlated. 

The suggested two-stage procedure pro- 
vides initial estimates for determining 
sample sizes and final estimates for 
testing hypotheses. Graphical analysis 
suggests that the efficient allocation 
is not very sensitive to small errors in 
the estimates of population parameters. 

32 pp. Ref, 



RM- 5290— A RPA Dataless Programming. 

R. M. Balzer. July 1967. 

Preliminary specifications and an example 
program of the Dataless Programming Lan- 
guage* Based on PL/1 syntax, this high- 
level computer programming language shares 
many features with APL, some with COBOL, 
and uses the "bug” (pointer) of L6. Bas- 
ically, the program is a set of specifi- 
cations of manipulations to bo performed 
on a set of data values without regard to 
the details of data representation, ac- 
cessing, space requirements, etc. These 

*oo 
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are handled in a separate phase of data 
declaration. All data and function state- 
ments are expressed in one simple, canon- 
ical fora. Changing the data representa- 
tion has no effect on the source program; 
thus the data representation can be spec- 
ified after the program is written. Fa- 
cilities are provided for handling arrays, 
lists, double lists (with forward and 
backward links), rings, double rings, 
structures, and structures of other struc- 
tures, such as arrays of lists of struc- 
tures* Other data representations can be 
used by providing the necessary data 
handling algorithms, which may include 
calls to external programs written in any 
language. 52 pp. Ref. 



minutes and average 4 minutes of computing 
time, although 50 percent last less than 
7 seconds. During an average session, 

15.000 JOSS statements are executed, and 

68.000 arithmetic operations are performed. 

JOSS user reguests are substantially dif- 
ferent from those made on other time-shared 
systems: there are a relatively large 

number of requests for short amounts of 
computing and a relatively small number for 
a large amount of computing. The amount 

of computing, however, is by no means 
trivial, as seen from the number of state- 
ments and arithmetic operations performed. 
45 pp. Refs. Bibliog. 



RM-S322-PR JOSS: Problem Solving for 

Engineers. E. p. Giable. May 1967. 

A step-by-step demonstration of the basic 
principles of JOSS operation to enable 
engineers to solve progressively more in- 
volved problems in numeric calculation. 
Following an overview of the JOSS system, 
including descriptions of the console and 
language, examples of JOSS input and out- 
put demonstrate how the basic commands, 
both direct and indirect, are applied. 
Direct commands are used to solve prob- 
lems when only a few answers are required, 
and indirect commands- are used when many 
answers are required, when many variables 
are to be set, or when a number of steps 
must be performed in a prescribed se- 
quence. Special JOSS techniques allow 
the user to choose between several accept- 
able commands, to minimize function argu- 
ments, and to direct JOSS to "dress up" 
output with headings and condensed print- 
out. A filing system provides long-term 
storage for programs and data and elimi- 
nates the need for retyping frequently 
used material. The appendices include 
a list of legitimate JOSS commands, a 
description of the use of expressions 
and propositions, and a discussion of the 
available JOSS functions. 85 pp. 



R W— 5 359— PR JOSS: 20,000 Hours at the 

Console— -A Statistical Summary. G. E. . 
Bryan. August 1967. 

Results of the first year of JOSS opera- 
tion on the Digital Equipment Corporation 
PDP-6. The gathering of data for revenue 
accounting and for producing performance 
measures of the JOSS system and its users 
is a major function of the monitor, the 
system* s supervisory uni*:. As generated 
by the instrumenting programs, statistics 
on usage indicate that over 700 individuals 
make use of JOSS service. Every month 400 
different users generate over 200 sessions 
each day. Typical user sessions last 45 

no 




HH-5367-PR JOSS Notebook. G. E. 

Bryan, E. W. Paxson. August 1967. 

A loose-leaf reference guide for JOSS 
sophomores, who have had experience at 
a console and are familiar with the in- 
troductory JOSS literature {RH-5058-PR, 

BH— 5220— PR* RM— 5322— PR, BM-5377-PR) . In 
addition to the basic tutorial material 
on JOSS language, commands, and functions, 
practical instructions are given on how 
to insert paper and cnange ribbons; type- 
writer settings; procedures for contacting 
JOSS; and actions to take in the event of 
console, line, or machine ah If unction. 
Twelve annotated sample programs are in- 
cluded, together with an index that com- 
plements the heavy cross-referencing used 
throughout the notebook. In contrast to 
the more technical JOSS publications, 
these notes generally eschew detailed dis- 
cussion in favor of informal interpreta- 
tion and exemplary material. 157 pp. 
Bibliog. 



BH— 5377— PR JOSS Language. G. E. Bryan, 

J. W. Smith. August 1967. 

A JOSS user's portfolio containing three 
brief reference summaries of the actions 
that can be requested of JOSS and of the 
language for requesting these actions. 

The summaries are presented in varying 
formats to suit the user's convenience: a 

pocket-size book for personal use ( Pocket 
Precis . 17 pp.) , a larger and more complete 
piece for dest-top or console use f Aperca 
and Precis . 23 pp.) , and a poster-size sum- 
mary for the bulletin board ( Poster Preci s. 
1 p.) • The precis demonstrate that the 
language provided for JOSS is terse, unam- 
biguous, and readable, stressing familiar 
English terminology and punctuation and 
with relatively few rules governing correct 
use. The speed and ease of interaction be- 
tween JOSS and the user, the simplicity of 
the language, the use of familiar decimal 
arithmetic, and JOSS's precise error and 
status reporting combine to allov# most 
problems to be solved by an understanding 



of the problem at hand and a list of JOSS 
coiaands and functions. 
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RH-5424-PR A Survey of Soviet Work in 

the Theory of Computer Programming. 

R- A. DiPaola. October 1967- 
A critical survey of Soviet efforts to 
develop a mathematical theory of computer 
programming and automatic programming 
methods (pp or programming programs). 

The study traces the development of the 
"operator" theory of A- A- Lyapunov and 
his associates from its starting point in 
program schemes designed to represent 
specific problem-solving algorithms to 
its algebraic formulation in terms of the 
theory of categories. other authors have 
attempted to adapt graph theory and the 
theory of algorithms to the construction 
of better programming languages- In con- 
trast to FORTRAN, the practical result of 
PP has been to raise, rather than lower, 
the level of technical knowledge required 
for programming,. Current Soviet research 
is directed toward adaptation and exten- 
sion of ALGOL 60' rather than further 
theoretical work. Some of the Russian 
work, however, may be of practical rele- 
vance, particularly Glebov’s synthesis of 
operators from measurably simpler ones- 
1 44 pp. Refs. 



R M— 5428-PR Answering Questions by 

Computer: A Logical study- J. l. 

Kuhns- December 1967. 

A study of the processing of questions 
input to a computerized question-answering 
system such as the Rand Relational Data 
File (see RM-50B5) - The process consists 
of (1) transforming the natural-language 
question into a symbolic question (i-e., 
a certain formula of predicate calculus) 
and (2) generating the answer by calculat- 
ing the value set of the resulting formula. 
This study is addressed to the second step. 
X key problem is the identification of 
"reasonable" input queries- These are 
characterized by introducing the concept 
of definite formula. A particular class 
of definite formulas — the proper formulas 
is especially suitable for machine pro- 
cessing- A set of machine-recognizable 
sufficient conditions for their identifi- 
cation is given, together with rules for 
calculating their value sets- The defi- 
nite, but improper, formulas are also 
studied- It is shown that definite for- 
mulas without quantifiers can be trans- 
formed into proper equivalents. For def- 
inite formulas with quantifiers, limited 
but useful results are obtained- 137 pp. 
Ref- 
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RH-5437-PR JOSS; Assembly Listing of 

the Surpervisor, G. E. Bryan- August 
19 67. 

A presentation of the code for the monitor 
(supervisor) unit of JOSS, R AND *s on-line, 
time-shared computer system- This unit, 
which acts as a scheduling, resource-al- 
locating, and synchronizing device, exer- 
cises overall control of the system's 
operation. It ensures that all data and 
hardware necessary for a particular ac- 
tion are simultaneously available, and 
meters the operation of the system to 
provide revenue accounting information and 
data describing system performance and 
user operations. 193 pp- Bibliog. 



Rfl— 5495-PR/RC The Problem of Privacy 

in the Computer Age; An Annotated 
Bibliography. A. Harrison. December 
1967- 

A selected, annotated bibliography of more 
than 300 publications pertaining to all as- 
pects of the problem of privacy in the com- 
puter age. A few publications, though not 
directly relevant, are included because 
they describe systems with obvious implica- 
tions for privacy (e.g-, computer 
time-sharing systems, computer utili- 
ties) . Host of the entries are for the 
years 1965-1967, but some earlier items of 
lasting importance are also listed. The 
memorandum is divided into three parts: 

(1) an essay overview of the problem of 
privacy and the computer; (2) the bibliog- 
raphy, in which the annotated entries are 
listed alphabetically by author or (if 
anonymous) by title; and (3) an index of 
all entries alphabetically listed under 
one or more of 14 subject categories 
(e.g.. Data Banks, Legal and Law Enforce- 
ment View of Privacy) . If a publica- 
tion has not been reviewed, it is in- 
cluded but not annotated- In soma entries 
(particularly newspaper articles) derived 
from clippings, certain facts of publica- 
tion are lacking. since most discussions 
pertaining to the right of privacy refer 
to the Bill of Rights, an appendix pro- 
vides the full text of Amendments I-X of 
the Constituti ->i— 134 pp. 



RM— 5495/1— PR/RC The Problem of Privacy 

in the Computer Age: An Annotated Bib- 

liography, Vol • 2- A- Harrison- De- 
cember 1969. 

A listing with abstracts of more than 300 
items pertaining to all aspects of compu- 
ter security and privacy published mostly 
in the years 1967-1969. The overall intro- 
duction is reprinted from the first volume, 
and there is also an overview of the situa- 
tion reflected in the second volume- The 
problem is attracting an ever-growing 

O / 
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tt»« ®r s? *rit£*$ « r sr««i*? $* Mt 

MM TOOloi. If if Ui t l l tr *ff 4 * 4 * 111*9 
4 1 * *- Mf itti 4 4 4 * 1 lit* *ra*S till) 4kt 
llfki f 4 * M TtMtt Mfltft. Mf Mtlt* 
44 *f* *f itttMtt *4*4 4 * k» • rack Iraki 

IIS oo ram iraily MrttiiM ftfttli **>•*• 
f*r cterraw tiw, *9004*9. lira tptcity, 
Mt *tbor tora *4 Mtoils. its tttt fis 
MW CMWilMUM Mt trtMltltt tit* 4*44 
r«Mw rail** 14 MtttitictUi * **** >4 * 
tcopbicol 4 *t* t* f 14 tttlltfelt tftot, 
ttwtrn irttliw) 4 * Mt ttltt l M 4 t, 
tic. ora MwtttiM i(t»t «t ttiirt frtfi 
4 * fit fi*4* tilt, wit* • cimylt ctlU Tit 
•> iteltltc «t tly i i Mt itti ittti, * 
era**- raf 4 * 4 * 4 * ittw *f takrttiitt etilt, 
«*l * 44 * 44*9 *f Ifft, ** ttll *s * If 
itiW ttwriftl * of 44 * *• 119 fjm Ml. 

tm 




itiMitt iteoftitiot of 
«4*i^ri*%*i ftiti rrwnt Po craoa tai- 
titt. «. f. Orarat. a*f 1991. 
MtttttUUM *f u 1 M/390 ttseaUf Uf 
9««f4 fitfit* tor tfliat graphical-inf wt 
tlwaetw roeofnitio* wnra thw HID Tab- 
lot. T9* program is vrittti os 4 rttt- 

SB „ 



MW* #># ••*#*««« *l*P tlm* 

it^lflk *»♦"#* *»f *!*■ #*■( 4W4 i *. 

ci* «ft rto-ipe 444 l -* 
ilf * ♦»»> f*4844 4*1 *f*f »f 

♦rati*}*., fra ft' 4|<#4 t-*<*y*i ra* citl 1 
rtl+*»l l4*l44f-4* *4 4*4 1 *4 |4M1Wtltt 
♦tit*, *4i 944*0* 4 Mr fl rarrai *1 *444 
IM« <f.ra«4itra«* WHIM It fkH* 44c«f** 
*4# 14 #44*1*11 fi 44 ira MW 

«*!•* 44 ira ?*t*t44* era ft 4 |if *4 «4*s44 
tra #14*44 rarai Itt* f0# iKfClkW**, 4MM* 
rat*. rwMHM, Mtlt* *mi *i*t4*. rat 

ttltUuMM# 44 9*4*1449 tUMt*. tnra* 

* 4 -’ MM*** 14 « 4 WB 4 f* >ral *4 • 

€4*-I MI44*. lit Mfit* 444*4 *4 «4fl««W>l 
m ira cwr 49 • rati *tra4*t • foroira* 
•44*4 41444 f **f4K>*4 *f U* eUMCItl* 
tt* <4** f4ik*<i Of 44* |N*1t*t| 

#MW*ll*t Of 40* 4t*C" 14 «*«f. 104 

440*4 * *1 *0 *0*44414 **ietf *f 4.0* ft*- 
fft* 9*104*44. 4410 *«4*44i** IMtfttl 

** * * * * rat f» sitwuMt or* «fM*l«l f*r 

Mill 40* (Offtt *440 40* •MtttN III 
OVO* * 9*r *44*y tfMtt **4 229* C*T 
tlMltf «* 4 tU 1*9 9 *. Oof*. (ftt «!•* 

•0-9010- 0900.) 



00 - 9991-09 00 * 4*4 C|Mft*ii«i 10 * 0 - 

ool*fft if. 0 * t w it it*o * . tMi ul-ftr- 
9 ***« 04 f 0 - 0 r* 0 *et l*ily C«* 9 *l*r 
f f* 4 *o *--9 0 *w 4 *w. C. ktrtttiti. 

49*41 1090. 

9 f*n*« **o tnittutt *f to* first 

9** 1*1 0 »*i ttUftlf ItHMC 4* 9CO01**» 
•f OifO-o c oO— t iwity *y*t***. 

9*014*0*0 4* 4*4* >190. 40* 0 ** t f» 9 *ri* 
M 41*04** C O * l o ot *0 It to* IttUMM of 
KiUttiitM is tet wi teiMi. Sitst to* 
Striti *f*to* of mUomI *eo***ie 9 I**- 
•4*9 ftftUwt ■ *oI*ra of cttrl it i i tl, 
ralttiraijr titpl* ctlnUllott, til totiti 
eo* 9 * 4 *r tocOraloff itt* tot *o**4 tbit of 
IM Ntt* to* utoora. c. v. ivctitcf **i 
I* 0 . ittirtt, httt totyki « w*j to 4*- 
emtt oo* 9 * 4 cr frotMuntf w4tho*t 

ytMtly itomtitf ttektologlttl Mtuls. 

TOoir aolatio* 4 * 9 *r*L 4 * 44 **t to* co*- 
944 ** of 1000 co* 9 *t*r*. ttek e* 9 * 04 * of 
• Million o 9 *r*t 4 oo* 9 *t o*eo* 0 . a* IkM 
•44 wort t*o * t O * r o* tOw tut proves* at 
tt* mm tim. oowwvor, tOw iiUora k«** 
•ot «*co**i*i 4 * tftikUtkitq • aww ap- 
proach te a o *0 o* paral lolls* fckat will 
soit* to* prtklMt of lacr *a** d prodoc- 
tiwlty. aor taw* t 0 *y a ado a coa* facia? 
earn for tktic basic asaoaptloaa. TO* 
pro p o— d Hating of 1000 braach coioittcs 
to achiowe tkt doairod rsaaiag spool is 
net f*a*ibl*. sor 4 s tbw ass of bo*oa*a*- 
ous co a pa tin g **dia to d*v* 4 op tkt alcro- 
atractwo of a sjrstww. n*tbods of coa- 
troliiag and aoaltoriag para 11*1 algo- 
rlthas at* aot coaaidwrwd. lltboogb *11 
tbooratlcal coaeXasioas «*r* ssppo**dlf 
ftcUitd oa th* •xpoclaoatal llask -222 
systoa, tkt actual rosolts aco not does- 



nm ted e«M »* *•» et»*f 

|fw u«mUM *«•*##*■*♦ mm ft-liftft/ft.* 



ft to ftw 

li Wltft Ll*lt*4 

N«n<«m. ft. ft. ft. rri lifter, u 4. 
tel let ». Jutii f tfttd. 

* «ete » —e Uwir MiyriMiftf UmtiilM 
•t MMiliftf pcablcs* tie i m mt* versa- 
tile 4 fti ttltwuM tftu any «ti*r imm u* 
tMMiftllM. It I* Ik) first 

iMlfMft t« KO IM U M ft«t«ftf)le fiMtnM 
cMiuiiftift. ftMta'a fMMktiM eti m 
# «tft» ft !• ft* »«< Nt U « sample c ftft* 
per l ice# il fogeiced Tl tti I tftlM Ml Ui 
cmcimmu ter * b-Jeb# )>te 

sn ar es |« oft lei cm pa red *lt» |) «uuiIm 
*•< *8 cMiuiUti tor aft* oft* torsuia- 
no*. T»» ooft oft tl eft i Leo a ftoeeft mmim* 
tut Uyt emw t ftfteo ewitnl will ecl eft- 
■ too ftiooft 01 too coeeoe iupttekbt retest 
t icat-ccse-f irat-servd sift earlient- 

COftflftllOO»ft«lft. tlftCftltOI liftft oo Iftlft* e 

I ft! Ik*, eilna lie Oeoftrioe compiler 
eofto (ioo «fto | emc e ed*. 

other objective feectioee are torevlated 
ia Ik* stedjr asd additional c*ntnUU 

• r* eoftoleft. tuetea or larger proftLoeo 
rmvrittea for a laniard |ft coooiter codes 
shoved tftat Ho aieftor of variables aid 
coast ratlin involved are probably villi ■ 

no tot* llai 010 or fter-ef- Miami tide of tie 
•ariose isibor that coaid bo laid led will • 
available mo-oe cos pa tar codes. 5ft pp. 
iota. 



Bn-ftft6?-PP Soviet Cybornoties Technol- 
ogy: X. Bibliography of titoratsro 

Cited in ifti* rase os of tie Joaraal of 
Abstracts— Cybernetics. Bftitod by 
b. Mol lift a. fobraary Iftftft. 

A listing# by author# of all tbs publlca- 
Itoss of Sovlst origin# or psblinbsd in 
lbs Soviet Onion, that sere abstracted In 
tbs 196a isssea of the Beferativa vu ibur- 
nal — riharnetika. a monthly publication 
of the All- Onion Institute of Scientific 
and Technical In for nation under the Acad- 
eny of sciences of the 0531, (Tbs ab- 
stracts are not included . ) The coverage 
reflects the er treacly broad nsaning of 
"cybernetics* in Russian it is applied 
to satheaatical and coapotational tech- 
niques and to all foras of information, 
coanunication# and control# including pro- 
gran ned instruction and neurophysiology. 
Borka in seven langaages are included, 
ill entries have been translated into 
English. A coaplete citation As given 
under each author of a joint work. A 
list of 5S Soviet publishing houses and 
185 titles of journals were extracted from 
the citations. A bibliography of Band 



t all IMIiaM e* Soviet <£>**■# MIKA 
Cvepetet Tec lee y in vpjm+aet. ifti 



APAfttL--* krwlftfWMii 
Laageefte. ft. ft. baiter# b. 4. Par her. 
ftmptesbe* iftftft. 

• iewtiMiM, vitbMi tinting# ef IM«CL, 

« flesibt* bigb^level (HUil*fi«fM«* vt* 
ivuia* te n/t Hat ban bee* used is a 
translator tec batata** P«egr*Ml*y 
Cftft -ft 4ft 9 » # a pevecf el ayaiaa and feeetlae 
nacre »|*ue, end ae oe-lie* ceeeaei par- 
sec. Pares t ey ee s tn are stated ta a 
Itr-lii* fereat eitb speclat says seeing 
relee. On e s c ee sist sl c e n p Inline# ae as- 
sociated piece et n/t cede in assented# 
enieg as dais tbe sees see er failure ef to* 
allecnalive pexeinas# aed as at rises tbe 
various eiesests et tbe pares at all lev- 
els. mm ineieden paces- tine esMstic 
cbecta and taeilities for nsltiple 
lapst-oetpel ntresne. Tbe isilknl ieple- 
eeetatlee ee tbe IN JM esnprinea (1| a 
prepce ce s se r that cos verts ifim pre g raes 
isle legal n/1 programs# aed (2} tbe 
rua-tlee parser# ebtcb is erittes is as- 
sesbly laneeage. APiftCL provides tbe pal” 
tase-Mlcblna capa b ility eoc sally tea e d 
only is special-parpeea lasg sagas seeb an 
S so so La aid TftO. 3d pp. (88) 



BS-ftft 18-PB OX SPLAT — i Glide te tbe 

TftACK P08TB88 Oibiggiig Syetee. b. C. 

MacMeiLaga. day 1968. 

8 guide «sl serbing example »f met, * 
POBT8A8 program deal g aed by Bober t L 
Mercer of Rlrtlaad Air Poroi base to aid 
is tbe debaggiag of other roBTBAB pre- 
grass. TBACK follows all# or selected 
parts# of tbe esecities of a prog ras step 
by step asd copies tbe result of mcI step 
oito as ostpat file tape (TAP8Q) • Tbe 
tape retaiss tbe orlgiMl prog ras moo and 
My be cospiled asd executed as aay other 
roBTBAB prograe. TRACK ee ploys a needed 
OSASX roBTBAB laigvage as used ii tbe 
Control Data 6000 aeries caaputer systess. 
The guide is is tbe fori of am internally 
documented prograe, DXSPLiT# for inpnt to 
TBACK. The Heiorindin consists aleost 
entirely of a punched-card listing and 
exeention output: (1) a source deck 

listing of tbe DXSPLiT program (2) tbe 
execution output of the tracked prograu 
DXSPLiT; (3) a source deck listing of tbe 
TBACK prograe output. The study consti- 
tutes part of a continuing of fort to en- 
large upon a source library of prograus 
coded entirely in roBTBAB and designed for 
FORTRAN diagnostic and service use. 

43 pp. 



**u ■*«<>** -r 1 * &4 f '»• Sr. 1 ***) h'4» 

#» J» Of •*»* *»«># **< a f«< 1 *'*%*• 

A BlMeEflptle* <*t 14* 9m *V 9 »):**■’ « **'• V-** 

#r <t# 4a*V- belli JS*p**}*C *'■«*} ► *«>#. ♦’fci** 

e**a'fci*4!-l I l«» tit*t 4M«£4l« »f **» r "ijule# 

!• *•*! 4e*l4«id *.<« lei W 

iU ev* £«*#•«< •»( , ** 1*» »«*»«»• *f 

debit **• he nna SW |t«l whe* •»# 

»*«wlt (« «**•*« f#4* *»4 *il«>l y*1»9«*V» 

• 1*9 «<* »IM«4 #M f»H»» 

4lW U» Iwl «lt MllUllt# «#»**I«EI*I *■*“ 
ClitM. I* d#*!**# J«*«**l*4e V*4 4 M*w* 
lM>Ct«U tl beCaee 

|» eld-1991. Ml lllMifk coveelieiel ee- 
ciltM n«lMlly iwiy **)M »l tl* raeg* of 
JMflllC' I CIHIIUtlM, it 1*4 liil t»* 
tMlIllty «•# see *»*d eet.ll early >HI, 
•In it «•* retired !• tl* im l*|*i*» 
CMAty fNWeea. KMliW M**tw> coatri- 
HUM* t* tl* jKoyrtMlM e*t# *el»*w 
Mtts 4*fl*ls| t(M JMIIIIC If* tl* lilt 
Tablet 4*4 JUI. I|9M4*4 If* 4 MMflf 
4 m (CM toll f lillaed. t»M HI* «c IwU's 
MtlMiUcs l«|«rt*Mt, tf|i*f nUstlM •( 
JorniK Malt* tl» r*f«t*l npKlsrity 
•( u* mi in 701} 4*1 t*« MUitit* 
■miUturf DlscmiM of tl* lofleil 
alga of •• tlootroole Coiyitisi Ultra- 
ml,* by irtkir Mtks, l*t«M OoUsUm, 
aed toll VOB Beeeaee. 1«) RP> (CO) 



IR-UM-fl n* IitNfit*d Cripllca 
S|iU* for the S-C 4000} I. Vmc's 
I mU. 0- 0. •»«# C. N. Nil, *. I. 
linn. December 1900. 
o d*seriptios of too S-C 4000 vsrslos of 
Mid's Iit* 9 nt*d Criplics *|st*i (S0S)« • 
■KkiM* ud d«* icv- > «d*p*«d«a t Mflii is 
pick age. The S-C *000 etcred-prograe graph- 
ieol recording systn coaalsts of 4 mull 
•poclal-parpooo CMfitic, called tie Predict 
Control Halt (9C0) : • high-precision ciU- 
odo rap UM (COT)) a c«Mtt| a filo devel- 
opoc : a hardcopy unit. SOS is programmed 
ia yoiTMl iv# with special facilities for 
•aaipnlatiag a single character ia aay po- 
sition. ICS caa he called by progress ia 
roOTBlN, Pl/Z# and SZdSCBZPT# ae well as 
•achiee laaguage. On coaaaad# it draws 
linos and circles, plots Poi«.u, coaposos 
text and tnblos with headings# and creates 
linear or nonlinear graphs. Ono swbrou- 
tino draws an entire graph to fit given 
data# with a ningle call. Only paranotors 
of interest need to specified : ZOS auto- 
matically provides default values for 
character slxe# spacing# line spacing# 
and otter fornat details. ZCS accepts 
user coordinates and translates then into 
internal unite. Zt autonatically rescales 
graphical data to fit available space# and 
converts graphical to nunerical data. 

118 pp. Vef. (HH) 



**a*u«ii-** too feteyoien 

?<*t <v> «#«ii it. iyiivi 

ef tv ft i #*• • id. ft. %<■#•*# 

£ » 4 . 4 . 4 * OefOsa. .' 44 **# f 

life*. 

t |«i «• t«f pfOfteeewi* aeiitf to 1*1 
Mlity «< <m«*l t'*3 an lenleeeetec fee 
*000# l)| «rw*veft Id* f«« #11*## M* 

chi*#*# «t (1) design then ere fMi«* 
ter foe*.* tor mm with f«1. Oiled *ee» 
ere |i*M for cw*««fllif e designed char- 
eciec late ata vector- drier roproree to- 
ri ee# which the spates will eeewert leto 
dot* ritfi that a«y he eteved ia a pro- 
eras ii brer t or leaded with ae India 1 ** 4 t 
tdl job. The vector- *tr teg characters 
are eefeeteicrod as to alio# shape# or 
or lee tat lew. tos per fores for these rec- 
tor characters all the f« act loss the eoao 
port ores tor its C9191CTSO* set— display, 
character spec leg, lies spec leg, tabbleg# 
earginatton, and an teen tic adjesteeet to 
eceoeeodeto changes, special debugging 
roetieee are provided to teat whether 
e font looks and perforss as intended. 

The aeaocandan faded os a Hat l ay of the 
node seta) the UTISS call and eeta- 
langenge string u se d to achiovo each of 
the 10S capabilities) a cross- ret ereece 
lid of the sebroetleee that cal) each 
other) cere storage regeireeeete) and 
directions foe eee with M/I proa ran n, as 
veil ae a description of oacb iadlvideal 
systee sabrontlee. The graphics sab- 
roe ti nos aco de scr ibed ia M-MM, which 
also describee tbo S-C 40*0 sad tbo rela- 
tioaahip between zos and the *-C 40*0. 

100 pp. Oefa. (I») 



M*1ill-N Progranning by Qnestioe- 
nalro) hart liar y Programs. P. t. 
Love, P. It. Oldfetber. he gust 19*8. 
Description aad listing of fivo snail 
SIBSCtZPT and POBTBhB programs to coo- 
plote tbo docenostation of Progranning by 
Onostioanairo# a tochaigeo for redeciag 
tbo tioe and coot of preparing largo con- 
pater programs. Three honsohooping pro- 
grams, CBKOOT, IOC IT t, and BOBCT, serve 
to chock, correct# and aaintaia tbo pro- 
gran generator deck. The CRKOOT program 
cheeks the dock for logical consistency 
•ad provides other infornati on ossential 
Cor correcting and maintaining it. The 
LOChTB program finds specified cards 
within the deck# which ia very large. 

The K0BCT prograe eakes corrections to 
the ds?k and checks to see that it in ia 
order. The JltXST and BHZST programs 
analyse the results of a JSSPG sisslator. 
JBZST provides a coapleto history of the 
jobs in tho slaulatod Job shop# aad 
BHZST provides a history of tho re- 
sources. 83 pp. (Sso also BB-5162. ) 
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••-tTOO-PN * 910#** 

Display f#f t#fUt tMtyaii. 

*. Tufa* BL e. PetefO**. 'SH.t ■<»*■• f igfcd. 

* 4nM!fi|»iiM #f as 

aUN«*»c«^K linflii' aynte* tar (lf«Nr<li> 
MMlMlt *Uw*l>t«UM of 
of uwamiri The «f*t«a i « 

eoMlnictri by *• >M 2IM dis- 
play tail v»*n * 4«ri«* 

••4 esisg ll# inn IM/ws computer to 

StOfOO |«it» «f II# t(4> 

}«ciwi#< fiM pouchcard data bWtu f a* 
v» • OM(4iM(#a of IN •ueirtt at a p oc- 
If 1*4 la £. 14*. * 4uft*f etiaeitf 

of 1V0 foitlt uf be 41*14*4 IwiwMt *• 
easy a» three s epa r ate it • )«ctoriM. if 
pfwmt tatiou or tytitf is o#« ktm* 
•loro, tk# «wi eat |t| oc4«r views froo 
frotl, root loft* right* #k**#« asd below; 
(4) rout# tte display os 4#«tn4i ()» too# 
la or o*t to aifaliy or rod a co tl# iMf«8j 
|t| fo o o roto tr* jootorlos dynamically la 
root tlooi (Si cutf# any parameter aa4 
otoacf# the effect) |l) to# tlw COtTUll 
oo4o ot soloctlvo flottllf to 4*0 14 
real-time flietor, or confusion «b#a easy 
potato bat# b##a plotted; (?) or4or bard* 
copy tapes for S-c aoio cncatioa yielding 
IS so tU*-*Uis> ao4 Soros p riots, aooorie 
information* aack as elapsed U#t aad oloot 
range* 4o displayed aad updated coatiaa* 
oaalf. Sd pp. Po f. |U) 



HUBS — Bxteadable Pabaf 

4*- of A ad Boat to ring System. R. it. 

Balsar. April 1980. 

A deacriptiM of livaifs* aa on-iise 070100 
doiijMd to taciUtau osporloeatotlos 
tUk so# dob # 94 ing aad aonitoring aids for 
higber-ievel eoapator 140904900 . z so toad 
of th« asaal oaalpalatloa of tka ooarco 
ptojraf; vkil# It raoo* th# B1QMZ ajaUt 
const, ^to a aodol of tbo program atrac* 
tore and a bistory tape of its operation 
containing ail tbo control flow aad nri- 
able-a Iter nation information* attar wbicb 
no further interaction with tbo ooarco 
prog ran is rogalrod. Tbo aodol serves to 
associate each value In tbo bistory with 
tbo source state went that produced it. 
Toother with the node! and oynbol table* 
the history tape is run and observed by 
the user at a CUT terminal. Tbo user con- 
trols tbo execution speed and can run tbo 
program history forward or backward (for 
flowback analysis). Bo can atop at any 
nonent and switch froa one rubs debug- 
ging/nonitoring aid to aaothor. BXBARS 
uas designed for flexibility and oxperi- 
noatation rather than efficiency; however* 
use of tbo aodol to interpret the history* 
rather than having the history be self 
interpretable* saves about half the input/ 
output. V/ pp. Refs. run 



t*.V»t9-p« the StfthCUIPt «t Pteyraa- 
*i#t »*» )«d tapl e o en tatioa. 

f*. 4. ftiviat* l. j. iitliii, j. i, 
«cm«» *. *ill#v«eva. duly IHf. 

A nuppleaeat to the *u «t*o eaoaat (D-«»0|* 
thbe «* on rand on describee the ispieeeate- 
tlM of ItRCttft tt oe Band's Mo/tb eoo- 
peter. Too error codon Um^I doe 109 «e#» 
pi 1st lee aod during oaocot&oe are listed 
aoi the** evening* explained. The first 
aweuoa of thin oaooal coats i as modifica- 
tions to N-ns® aod coo ooly bo ittl Is 
conjunction with it; it idea tif loo tbo 
stalemate that «tv sot yet iaploeeated. 
Other toctiMB give tbo rales aod dock 
setup fo< coop! la ties* assembly* aod ox- 
ecetieo; ways to define additional data 
mete* celling nononbloc lesgeege ran tines; 
storage allocation doting execution; ran- 
dan nneber generation aod statistical 
fssctioos; aod dlroetiooo for lea tailing 
tbo eoopller* locladiag o liatiakg of JCt 
that coo bo mood to load the library* coa- 
pilur* and aooenbly latorfaca and to punch 
off the SXOSCBlpr ix macros* 4 lot ribs tad 
proeodaroe* aad as a pla pragma. U pp. 
(Sao also 11-5771.) (l«] 



IB-M 2 VBI POOOt Pregrnaaar - Or looted 

Graphics Opera ties. S. *. Boaha* V. B. 
Wab* I. Sob lay* a. S. Biober. done 
1M7. 

A deocciptioe of pooo* a tolly operational 
oyotao for easy interact!** eoapator 
graphics programing. POOO is well suited 
to the interplay ot co*p«UI1m« 1 program 
with alph an u m eric aad curve laps* aad dis- 
play* though not to highly dynamic inter- 
play with geometric oanipolatieoa. The 
POOO systm iacludenx (l) h dooigs pro- 
gram for con posing control displays at the 
graphics cossets asd interfacing then to 
n roBTRAV program. (2) A program to trace 
curves via the BAND Tablet late specified 
FONT* AN arrays. (J) A pcogrsa to output 
carves froa specified FOR* AN arrays onto 
the 2250 display serosa. Development re- 
quired one saw -year with 100 console- tours. 
Once the user has designed his control 
pages by ooaas of tbo BAND Tablet* to can 
prom a buttes to poach out a net of cards 
that will recreate the display at any 
tine. Although the design progma aad the 
curve- tracing prog ran roguiro the BAND 
Tablet* the rest of the FOCO pages (in- 
cluding those composed with the design 
prograo) will run on a configuration having 
only a light pen and keyboard input. A 
glossary of eoaputor graphics torsinology 
is appended. «« pp. kef. (BN) 



RH— 5881— PR Digital Cosputor simula- 
tion: Computer Prograaaing Languages. 

* P. J. Kiviat. January 1969. 



* ttf iilHliliM 

* *•*»• a«f*ci»fisu<s, im tat 

•#•*} U*»# aad their advastage » aad 4 i<^ 

* l»Mt44«» i#Uti»* to tftlM>f UM« Of J»lB* 
4 ra*tlM laagaagea. SiNUlttn laagsagos 
are #*«•• to assist to tin* dosip* of 

»isw lottos sofels UfMft "heir *«oftd 
»»•**»• to «tf*ii(« cospetet ptograsstag 
ikmfk tkclr asocial ;«t(oa> t kifk-ltwl 
stateaeets* «a4 to escoerago proper eodel 
aaalyaia through tkvir data collect toe, 
aaalyaia, aad teport-l ag featstea. To a 
HttictUflf ioportaat stselatioa pro- 
grass tag laagaage feats ran aro ideetl- 
t led* ao4»lU9 a tftUrt'i static state, 
medal lag aratoo frauiea, statistical 
MtfUtff data collar tloa, aaalyaia a ad 
display, soeitorieg a ad tekaMiay, lai- 
tialimatloa aad laagaage usability. tr* 
aspioa of Mck of tka roar siaslatioa laa- 
«aa«ao, SPSS, SXSSCS1PT if, S1SOLA, aad 
CS S, aro scad to Lila strata boa the s e f«a> 
taros aco iapioaoatod la ditforeat Uk> 
fuyra. Tk» fat aro dovolopooat of aiaela- 
tloa prof raaa Las laagaages Is dopoodoat oa 
advaaoao la Ik* fiolda of coo pa tor Laa- 

2 sages, coops tor «Ufhle«, aad tloo aber— 
Of. S o s o ca rr oat r o s ear c h la aotod, aad 
oatataadlaf research aroas aro ldootlfiod. 
110 pp. sof. (SO) 



Iplllk-iic da Xateractlve Graphics 
Propraa for Stedyiag aodola of siaotic 
Chemical Sys te m s . c. r. Or oao r, a. i. 
Oeraaa, s. a. Beirsckfeldt. Jo* Hit. 
This i star act ioo coopator 9 rayfci.cs systos 
Peralta bloloqUt* bo a tody enrols of hi- 
■*tic cboaical systems aad coopator acien- 
t lata to la rest! gate Latoractlvo oodaliag. 
Tbo prograc raas oa aa IM 340/00 eoapator 
aad is iatoadod to provide a ooavoaloat 
aoaaa of ( 1 ) deocribiag a aodal vis cboai- 
cal eg eat loss* ( 3 ) obaorvlag tbo bobavlor 
of a aodal dor lag alas la tloa 2 (3) oditiag 
oatpat foraats aad aodifylag tbo oodol. 

Tbo soar cooaoalcatea altb tbo coopator 
via tba SASD Tablet asod la eoajsactloa 
vltb a 2250/Dodel 1 CBT display device. 

Tba pco 9 raa baa several desirable fea- 
teress ( 1 ) It oiaalatoa acltipbasa cheal— 
cal syatoaa having both fast aad alov 
reaction*. { 2 ) Tbo aaor aay voter cbooi- 
cal og oat ions by printing tbos, os oa a 
ploco of paper, aad tbo prograa dlaplays 
its interpretation as a check. (3) Tbo 
ooor caa iatorvoaa la the alaalatloa at 
aay tlao, ex anise aay roactaat plotted oa 
aay linear scale against aay other roac- 
taat or tiae, resea lo corves, or delete 
tboa. (*) k reset capability peralts 
backtrack for correction or to rotara a 
graph to a previous state. 42 pp. (HI) 
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•fl-STJI-P* A powTkk* Ptoata*a««r*n 

tattedectien to ItkSCftPf If. a. J. 
Ibotiar. march 1949 . 

This atady is t steaded to iatrodaco the 
NkTRIl progtaeawr to aeee of the sat a 
concepts aad foatocoa of tbo first three 
level* of stnscttrr it— tbo levels Which 
coastitate aa algebraic compiler. Cepba- 
ai* is oa the power «ad flexibility that 
SlkSCSIPT gives the prograaaer. Aooeg 
tbo distinctive feat ore* are (1) tbo 
SIISCIIPT preaobket (2) tbo proaoblo 
atatooootn, sock aa MMiUt, BBHEB, 
OttPIMt TO ntkii (3) tba fact that aay 
asaber of conditional expressions caa be 
ececoted if a topical coaditios is set ; 

4*1 tbo ability to reread tbo ease records 
la d if forest formats. Oalike romil, 
SlMCam passes argaeoat vaiooa rather 
tbaa argaeoat 1 oca tloa a bataeea aabpro- 
gtraaa. Tba aatbod of cooatractlag arrays 
la radically dftfferaat. Tbo SXBSCEXPT 
pcofcaaeor caa coasarvo core storage, 
c onstreet ragged tabler, gaaarata tree 
a tract area, aad do list processing with 
relative ease, aad his programs caa bo 
road rather tbaa deciphered. 35 pp. (it) 



II-5MT-H SO la t loo *1 Data Pilot Rx- 

perieaoo oitb a Systoe foe Proposi- 
tional Data Storage aad taforoaco Ex- 
ecs tloa. E. E. Lav ion. April 1949. 

Aa ovsrvioa of tbo prototypo Eolatloaol 
Doth Tile, a eoapator data baak dietin' 
gaisbod by tbo storage of data la a so— 
rioa of ooparato "atone" of oao blaacy 
relational sentence each, aad the ability 
to re trio vo data sot explicitly stored 
that caa bo La f erred froa stored data. 

Tbo prototype EBP coa talas 70,000 soa- 
toacoa extracted froa ecieatiflc aad toeb- 
aical soaree itooa. Back oaatoaeo Is 
eacoded Is foar 3 4 - bit eoapator words, 
vltb syaosyss aatoaatlcally trass la tod to 
staodard fora aad aabigaities flagged tor 
oaaoal correction, oov oa trios la tbo 
syaooyay/aablgalty dlctioaary apdato all 
stored data. Bach accepted seats aco la 
gaadrapllcatod aad atocad la foar ssb- 
filos by oacb of tbo key olaooata. A 
atrlag dlctioaary decodes aatriaa for oat- 
pat. A special retrieval laagaaga, 
XBPBBBE, allova rotr Laval throagk aay 
laforoaco scheme that caa be expressed in 
the predicate calcoloa aad sat theory. 

The EOT a tract aro aoa a a wall aaltad for 
very largo data bases share sow typos of 
data are coo t la an 11 y beieg added aad 
other types removed aad whore data aro 
incoaploto (aa iarapidly chaaging fialds) , 
redoadant, or aaprodictablo. 34 pp. Ref. 
CR*> 
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w»-5999-arpa n# ctm rcojKti a* 
eipcfiMHt it Nif Btehitc CottMiet* 
aims. T. o, Illitt, J. r. Rettaai, 

». t. Slbittf. S«pl«tber 1969. 

An ituitaitc M(t«tftt-ktrd»«ra coayw- 
iMr-vct^kie* has bc*t davtlopnA is 

which Us dlipUrci content* of a cathode 
ray (ah* (CRT) caa he aaaipolatod dinctlr 
uslag a SAND Tab lot aad stylos. Th« 
d«Uf« for this systoo ««r« (i| to 

pro* id* aaa~aach*a# cosassicattoa suiag 
oaiy ike CM display asd real- time iater- 
p rotation of stylos aotioa* (2) to aiai- 
sirs aabigaoaa responses aad sak* th* 
operttlot apparent* (3) to aah* th* nys- 
t*s responsive with aisisal distractios 
asd delay* aad («) to aak* th* syst*a 
co* pot* as a problem- so lving aid. Coa- 
pot«r progrsasiag via flowcharts we 
chosoa to deaoastrat* th* techaigso*. 
Syst*a r*cpoas*a oa th* CAT isclad* lo- 
catioa of th* virtoal position of th* 
stylos* iok track r«pr*s*atis 9 its ao- 
tioa oa th* tablet* ebaagos is display 
istoasity* pictorial sodiCicatioa* aad 
English- language stuteaoat*. Th* iapor- 
taat rosolt of this iavoatlgatioa is th* 
d*aoast ratios of feasibility or sack *a 
approach. This is th* first part of a 
final report oa cmi. 26 pp. Kef. 

IS** also SB-600 1 * SB— 6002.} (NT) 



RM-6000/1-PH Soviet Cyberaeticsx 

Koceat Sows Itoas* Sol. 3* So. 1. 

Edited by D. NcOooald* o. B. Bella ad. 

January 1969. 

rh* Janaary 1969 SCsBSI* the first isso* 
to appear in the RB series* tea tares aa 
article by niask Factory director 9. 
tsol'dberg suggesting that Soviet eoapoter 
producers be aade responsible Cor th* 
Introduction* installation* servicing* 
ins basic software of their products (at 
present* systeas are often shipped unas- 
sembled) . Another article discusses re- 
guireaeats for high-level coapller lan- 
guages for engineering probleas. Al- 
though 60 new journals have been added 
since 1966 aad older ones enlarged* the 
backlog of unpublished results grows aad 
lead tine after submission averages 10 
tooths. Acadesy natural-science journals 
will give at least one-fourth of their 
space to brief coaaunicatlons aad annota- 
tions of reports that are not printed 
but depoaited for re guest copying; in— 
s tit utos are urged to give authors edi- 
torial help aad to distribute reprints. 
Also included! specifications for proc- 
ess control coaputors that are not net 
by present Soviet eguipaeat; a cutaway 
view of the Soyuz-3 spacecraft; Georgian 
research on voice recognition; Armenian 
development of pneuaonic (air jet) con- 
trols; deaographic forecasting in the 
0 kino; biographical sketch of radio 




scientist V. A. fotei*nikov. The icad- 
eey of Sciences has translated into *ua- 
siaa the latest edition of the sanwal 
for the Norwegian simulation language* 
S1N0LA. 73 pp. (n«) 



•n-6000/2-rn Soviet Cybernetics: 

Recent Sews Xtess* fol. 3* So. 2. 

Edited by 0. McDonald* «. B. Holland. 

February 1161. 

Thin issue features a brochure for the 
Bir* a snail computer for scientific aad 
esgineeriag calculatloaa that accepts 
alphassaerlc asd eathesatlcai symbol iaput 
via os-iiso typewriter. A coapat.ec Logic 
tbat can handle aataral-lasgsag* iaput 
without a translator is doeeribed la aa 
article by rtlsahkov. * rental bsceau Cor 
egnlpaeat needed onl* •enporarlly by sci- 
entific aad edacatle* at iastitntioas la 
discussed la a short article. Three arti- 
cles sad five short items are coa earned 
with medical cy be raw tics* particularly 
spaos sedlciae. Reports by four high of- 
ficials os aetonatloa sad lastcaaeatstioa* 
extracted froa Sepreee Soviet diecussioas 
of tho 1969 econoalc piss* reflect, s 
greater coecera this year with astoeation 
aad instrsaest coastroctlon. This is da* 
to I. a. Badaev's Ministry of Zastrnsont 
Coas traction* Mesas of A a toe at Ion* and 
Control syatees* which Is sore oriented 
toward instrumentation and office egaip- 
aeat than toward coapnters aad large sys- 
tems. Aaoog other itr ts nr* tho** on the 
ua* of computers 4* Skrainlan ferrous 
aetallsrgy; past and future conferences 
os industrial psychology* program sol In- 
struction* and aatonata aad artificial 
intelligence; and scientific organization 
of labor in Latvia. Articles oa hardware 
include tho Polish OMTS-lO computer: s 
new EDM-950 eoapnter Cor processing net- 
work dingrans without arograuaing; thu 
Moscow automatic traffic control syntoa; 
and five papectnpe renders. 112 pp. (MM) 



RM— 6000/3— FR Soviet Cybsrnetlcs; 

Recent Raws xtess* vol. 3* Ho. J. 

Edited by D. RcOosald * R. B. Holland. 

March 1969. 

This issue tea turns an article oa snail 
coapatora aad a progress report on tho 
State network of Cos pu ting centers. Two 
articles* one popular and one technical* 
describe the planned Sirens- 1 ays tea for 
aLrliae reservations. The systea differs 
froa Mestern systeas la two respects: 

(1) Xt does not apply to all or Aeroflot's 
ticket sales asd reservations* but only 
to the Moscow airport* with some tie-ins 
to other major airports for return flights 
to Moscow. (2) Xt prowides automated 
printing for indiwidual passenger tickets. 



/ O 
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A description of the computer science cut- 
rfcvler end support activities of ncdco* 
State University is provided by «n arti- 
cle on the university Computer Center. 
Other itens of inherent include (1) a 
biography of Academician* Engineer- Adnira 1 
Ahsel X. Berg, on the occasion of his 
75th birthday; f 2) a critique on how 
scientists spend their working hours; 

(3) an article on the Lvov Xnforaation 
Control Systea (designed by clushkov for 
the Lvov TV Factory) , which the Okranian 
Acndeny of Sciences has ordered to be 
generalised for use la a vide range of 
factories engaged in aass production of 
a Halted variety of products. 69 pp. 



B»-6000/S-PB Soviet Cybernetics; 

■scent hews Itens* vol. 3* Vo. «. 

Edited by 0. HcDoeald* II. B. Holland. 

April 1969. 

The April issue features an extended de- 
scription of the BESR-6 hardware* soft- 
ware* and list of instructions; the coa- 
puter does not appear veil suited to the 
uultl progressing for which it was de- 
signed. Soviet gaae theory is described 
as siaiiar in level to that of the united 
States* bat is of different content. It 
has been applied successfully to control 
•»d productivity (ofton as a gaso against 
■stars* as in catching fish or planning 
transmission lines), in viev of the 
shortage and inferiority of soviet coe- 
pnters* a political econo ay faculty calls 
for hardware* software* and sarvices sim- 
ilar to those of the capitalist states 
— if necessary* by licensing foreign pat- 
ents. Other articles give criteria for 
installing aatoaatic control systems; 
defend the usefulness of mathematical 
optimization methods; recommend forecast- 
ing of technical developments through the 
study of patents; report vork on noncrys- 
talline sea iconduc tors used as vidicons; 
and describe medical applications of com- 
puters. 105 pp. (■■) 



BB-6000/5-PR Soviet Cybernetics: 

■scent lavs Items* vol. 3* in. 5. 

Edited by D. HcDonald* ■. B. Holland. 
Ray 1969. 

The Hay issue features au article on auto- 
mated management information systems in 
which it is clearly indicated that the 
Soviet labor force is feeling the effects 
of antoaation. Three articles on fore- 
casting show that prognostics is begin- 
ning to take hold la the Soviet Onion and 
that it is being dealt with by none very 
prestigious scientists. Acadesician C. 
Racchuk*8 article on the centralised 
O management of the coaputer industry re- 




flects the thinking of Soviet leadera in 
conputing about the 0SSR*s needs* partic- 
ularly relative to the inporta nee of 
disc storage units. Hardware discussed 
includes the Huts* and Hauls* the H-5S* 
and none East ceraaa aachioes. Other ar- 
ticles describe cosputer—assisted and 
conps ter- managed instruction in electri- 
cal engineering; autonation of a heavy 
machine plant; conferences on industrial 
and general psychology and on aatheaati- 
ca? methods in geology and hydrogeology; 
research at Science City and Kiev; and 
development of the state network of com- 
puting Centers. 135 pp. (HW) 



BB— 6000/6— PR Soviet Cybernetics Review* 

Vol. 3, Bo. 6. ' Edited by W. B. Holland. 

Juaa *969. 

The June issue initiates a new title foe 
the foceer Soviet Cybernetics: Rece nt 

Hews I teas , oee article gives the ficat 
concrete evidence of a new direction in 
Soviet computers toward third-generation 
machines that are pcogcaa-coapatible with 
the IBH Systea 360; the n-1000* -2000* 
sad —3000 ace the first being developed. 
Other hardware discussed ace the 0cal-1«* 
Bazdan-3* BESB-S* Buta-110* Hiesk-22* -23, 
aad -32 coaputers and the lobotron-300 
high-speed data processing coaplez. One 
article coecludes that a sultiaachiae 
operating node promises aoce efficiency 
than does multiprogramming . Several 
articles stress the iaportaace of fitting 
computers for national economic planning 
aad autoaated control systeas. la an 
article on modeling artificial intelli- 
gence, the leading Soviet researcher on 
nodical cybernetics points out that the 
creation c£ large-scale intelligence is 
only a natter of tine. However* unless 
it 1s not an automaton bat a personality, 
with a program of consciousness and in agi- 
nativeness* intelligence like ean's cannot 
be approrieated. 12S pp. (CO) 



HR-6000/7— PB Soviet Cybernetics Review* 

Vol. 3* Bo. 7. Edited by l. 0. Holland. 

July 1969. 

This special issue is devoted to progres- 
sing and prograaaing languages. A revo- 
lution conparable to the FOETBAM XI era 
in O.S. conputing has been taking place 
in Soviet software* particularly la the 
developaent of algorithmic languages and 
translators. Bhile ALGOL remains the 
basis of Soviet prograaaing languages* 
Interest is growing in PORTRAE, COBOL* 
aad SIHSCRXPT* and local languages have 
been developed. Raw directions in Soviet 
conputing are evidenced by trends toward 
large machines and third-generation (ASVT) 
computers that are con pa tibia with the 



I Bn Serlmm/360; integration of htrdvace 
and system design; and now concern with 
san- machine interaction. flan if noting this 
heightened interest, tha First 111-Onion 
Confaranca on Progressing was hold in Ho- 
▼•■bar 1968. The issue contains abstracts 
of tha papers presented and a full trans- 
lation of a report on the use of automata 
theory in resolving probleas in the aan* 
aachina interface. 120 pp. (CD) 



RH— 6000/8— PR Soviet Cybernetics Re- 

view, Pol. 3, Ho. 8* Edited by H. B. 
Holland. August 1969. 

This issue includes two conference reports 
on the design prograa for ASVT nodular 
hardware, and two articles discussing the 
causes of the tiss lag in implementing new 
technology. A summary of the Soviet view 
of writing progressing languages is given 
in an article announcing the ALGOL 
6 0- based ALPHA language, now used to cos- 
pile BESfl-6 code on the fl-20 conputer. The 
Recursive Functions Algorithnic Language 
(REFAL) , used on the BESfl— 6, is also dis- 
cussed. Articles on conputer hardware 
include discussions of the (1) OP-1 
two-way analog/digital converter using 
Oral-10 nodules; (2) Pronin 9 conputer to 
process experimental data; (3) Kaktus sys- 
tem of computer-monitored instruction; (4) 
ICVM-5 device for autonatic vacuum spray- 
ing of thin films; (5) ChABS reader for 
typewritten data; (6) VHIXem-3 control 
conputer for industrial use. A new book 
on the problen of optinality is of con- 
siderable interest (1) because optinality 
is one of the important problems now being 
studied by cybernetic methods, and (2) 
because of the publisher’s foreword and 
disclaimer. 1SS pp. (flV) 



RM— 6000/9— PB Soviet Cybernetics Review, 

Vol. 3, Ho. 9. Edited by H. B. Holland. 

September 1969. 

This issue features articles and photo- 
graphs of computers displayed at the Auto- 
mation-69 Exhibition in Moscow, especially 
the flir-1 and Ruta-110. Also discussed 
are the Doza analog computer for radiolog- 
ical dosage; "on-the-f ly" output printers; 
other ways to increase computer speed 
and productivity; and the planned 
ultra— high-energy 1000-Bev * ^nchrotron. 

Two articles give opposite approaches to 
the structuring of the State Network of 
Conputer Centers, those of the Central 
Statistical Administration (which has the 
responsibility) and of Gosplan (which 
wants it) • Programmed instruction has been 
sidetracked by lack of production facili- 
ties for an excellent design; L. Landa, 
leading Soviet authority on the subject, 
calls for a self-supporting educational 



technology institute to do research, pro- 
duction, installation, implementation, 
and to give courses open to any citizen 
at a nominal fee. Other articles discuss 
the effects of automation on the work 
force; mathematical training and research; 
computers in economics; the Latvian Academy 
of Science research; and the Delphi 
method of scientific forecasting. 139 pp. 
<«») 



RH— 6000/10— PR Soviet Cybernetics 

Review, Vol. 3, Ho. 10. Edited by 
H. B. Holland. October 1969. 

The October 1969 issue introduces preview 
synopses of new Soviet books of special 
interest to western readers, and adds 
coverage of the new cPSS Central Committee 
newspaper. An overview of Soviet infor- 
mation retrieval work in science and tech- 
nology is given in several articLes and 
book excerpts, which decry the lack of 
adequate hardware, software, and personnel 
and the * intolerable” slowness of the 
publication process. System analysts, 
system programmers, and applied mathema- 
ticians trained in specialized higher 
educational institutions are particularly 
needed. Sciometrv . a new book on the 
■■science of science," lists the problems 
encountered by Soviet researchers, includ- 
ing lack of informal participation in 
international exchanges, delays in receiv- 
ing foreign journals, the need for a 
centralized reference source and computer- 
ized information services, publication 
delays, and the two-way language barrier. 
Translated articles cover the nomination 
for a State Prize of the manufacturer aad 
designer of the BESH-6; the SHCC; a logic 
device based on neuronlike structures; a 
PERT method for troop control; automatic 
indexing work and a new document retriev- 
al language. 129 pp. (flV) 



Bfl-6000/1 1-PB Soviet Cybernetics Re- 

view, Vol. 3, No. 11. Edited by H. B. 
Holland. November 1969. 

Soviet efforts in designing third-genera- 
tion computers are discussed in two fea- 
tured articles, which describe (1) the 
development and production of integrated 
circuits, and their role in computers, and 
(2) the use of amorphous chalcogenide 
glass in lasers, infrared devices, and 
semiconductors. To bridge the gap between 
scientific theory and application, a cy- 
berneticist suggests production -oriented 
branch research institutes at universities, 
and a university rector calls for reorgan- 
izing higher education along u.s. lines* 
Computer centers operate more efficiently 
under the profit and loss system, but 
pricing policies have not yet been estab- 
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llshed. Hardware discussed includes the 
Ainsk-32, a ■ u It i- processor with multima- 
chine capability; teletype- in put CRT dis- 
play for the BESft-6; the Alpha structural 
■echanics computer; speech recognition 
(41 words) by the B ESA-3; remote— process 
control via telegraph line; and a heuris- 
tic approach to checker- playing on an 
H-20. 122 pp. (KW) 



RA-6001— ABPA The GRAIL Language and 

Operations. t. 0. Ellis, j. P. 

Heafner, V. L. Sibley. Septeaber 1969. 
The iaportant organisational concepts of 
the flowchart language are the sequential 
flow of control, the hierarchy of subrou- 
tines, and the language (flow diagraas) 
that pictorially relates their interde- 
pendence. A fundaaental facility of the 
aan-aachine interface is the automatic 
recognition of appropriate synbols, which 
allows the nan to print or draw appropri- 
ate synbols freehand. GRAIL* s text-edit- 
ing features include placenent, replace— 
lent, and deletion of characters, charac- 
ter-string insertion or deletion, and 
line deletion. Control functions include 
displaying text page-by-page, requesting 
specified display fraaes, nowing synbols, 
and test line editing. The flowchart 
processes nay be conpiled and executed at 
CPU speeds or the nan nay control inter- 
pretative execution by direct stylus 
actions. He nay use overlay displays or 
split screen displays to debug. This is 
the second part of a final report on 
GRAIL. 34 pp. Ref. (See also RH-5999, 
RH— 6002. ) (AT) 



SA— 6002— ABPA The GRAIL Systen Inple- 

nentation. T. O. Ellis, J. F. Heafner, 
W. L. Sibley. Septeaber 1969. 
Interactive use of the RAND Tablet/Stylus 
an& a CRT display denands that nany inde- 
pendent data packages be accessed in real 
tine without the aan 4 s being aware of 
systen operational tasks. The internal 
representation of the nan Q s program con- 
sists of its picture forn, data structures 
to denote properties inplied by the pic- 
ture, and positional infornation to relate 
stylus location to the other forns. Dyna- 
mic storage allocation is automatically 
provided because of the large number of 
data sets. Algorithns are described which 
handle scheduling, priority, synchroniza- 
tion, and parallel processing. This is 
the third part of a final report on GRAIL. 
66 pp. Refs. (See also RM-5999, 

RM-6001.) (AT) 
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Rrt-6018-PR An On-Line Symbolic Bathe- 

mat ics System Using Hand- Printed 
Two-Dimensional Notation. F. H. 
Blackwell, R. H. Anderson. Decenber 
1969. 

A description of a systen being developed 
at Rand for the on-line manipulation of 
symbolic mathematical expressions. The 
user hand-prints his formulas, and the 
nathenatical rules to be followed, on a 
Rand Tablet in ordinary two-dimensional 
mathematical notation. The systen recog- 
nizes the characters and interprets the 
whole expression from the spatial relation- 
ships, in accordance with a previously 
input syntax. The user at his console 
directs the conputer to apply various rules 
of transf ornation that he has input. He 
naintains as inch control over the trans- 
fornations and the displays as the desires. 
Because the parser is entirely syntax-di- 
rected, the user can solve a wide variety 
of problems and can introduce novel opera- 
tors as long as he declares their proper- 
ties. Syntaxes that handle matrix nota- 
tion and arbitrary directed-line graphs 
have been written and tested on the parser. 
25 pp. Ref. (MW) 



RH— 6027— ARP A An On-Line Debugger for 

OS/360 Assembly Language Programs. 

W. H. Josephs. Angust 1969. 

A description of DTDE, an on-line debug- 
ging program for use by assembly- language 
programmers on third-generation IBM com- 
puters. , The ability to debug a program on- 
line can mean a significant reduction in 
the programmer 9 s debugging effort. Hany 
such on-line systems are available for 
other computers, notably DDT and its deri- 
vatives for the PDP computers, but none 
is widely known for the 360 systen operat- 
ing under OS, where dumps and off-line 
traces nust be used. DTDE (Dynamic Debug- 
ger) provides the programmer with DDT- like 
capabilities of break-point insertion, 
modification of data and code, and symbo- 
lic-label references. It can operate under 
any option of 0S/360, using only a small, 
user-written "ping-pong" SVC and communicat- 
ing with the programmer by means of the 
1052 operator’s console (employing WTO and 
fiTOR) or,* preferably, the 2260 graphics 
console (using the OS Graphics Access 
Method support). 2S pp. (AN) 



RA-6028-ARPA Extensions to the PL/I 

Language for Interactive Conputer 
Graphics. R. H. Anderson, D. J. Far— 
ber. January 1970. 

A proposed combination of the XBA Con- 
versational Programming System (CPS) and 
the Rand Programmer-Oriented Graphics 
Operation (POGO) . CPS is entirely type- 
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writer oriented and uses a subset of PL/X 
with the OH-conditions and complete file 
X/O that are necessary in building an in- 
teractive graphical language* The facil- 
ities of POGO, which allow the user to 
draw on a screen the objects he wishes 
displayed, to label and name objects, and 
to define where to display appropriate 
items, are provided by these extensions 
to the language: (1) one new statement, 

DISPLAY, signalling the creation of a 
named display page; (2) additional op- 
tions in the PUT and GET statements; and 
(3) an additional OS— condition^ POSH, 
that relates light-pen actions to asyn- 
chronous program responses. The require- 
sent of command and control computer sys- 
tems for flexibility, computation, graphic 
display, and user interaction will be 
served by such a connection of interactive 
and graphic capabilities. 24 pp. (HT) 



RM-6032-PR Graphic ROCKETS Scenario 

of a Filmed Report. B. ST. Boehm, V. R* 
Lamb, R. Mobley, J. E. Riebar- June 
1969. 

An illustration of the use of Graphic 
ROCKET, an interactive computer-graphics 
system for the analysis of aerospace vehi- 
cle designs. The system permits the user 
to specify or modify a design and flight 
plan and to see the resulting performance 
curves displayed- Graphic ROCKET runs on 
an IBM 360/40 computer. The interactive 
graphics terminal includes an IBM 2250 
cathode-ray-tube display with a light pen, 
keyboard, and function keys. Hardcopy is 
provided by and S-C 4060 graphic output de- 
vice. The program language consists of a 
series of M pages, 11 created and interfaced 
via the POGO System (RM-5825) , and dis- 
played on the cathode-ray tube, for speci- 
fying initial conditions, environmental 
models, and flight plans. Control boxes 
on each page permit the user to skip from 
page to page with the light pen as he de- 
fines the problem he wants to solve* 

Graphic ROCKET is shown in terms of a 
real-life problem of designing an 
air-launched satellite booster for photo- 
graphing hurricanes. This memorandum is 
the text of a demonstration film presented 
at the Design Automation Conference in 
June 1969. 54 pp. Ref. (MU) 



leas. These applications can clarify com- 
plex physiological mechanisms and develop 
better diagnostic and clinical procedures. 
Current studies zay be grouped in 3 general 
categories: (1) physiological models and 

computational techniques to analyze and 
quantify the biochemistry of human phys- 
iological systems and phenomena; (2) anal- 
yses of the mechanics and neurophysiology 
of human vision, pattern recognition, and 
image enhancement to facilitate information 
transmittal; and (3) clinical applications 
and diagnostic techniques. Potential fu- 
ture projects include additional funda- 
mental research in all the biosciences, 
investigations of complex biological and 
health care systems, and development of 
computer support for bioscience programs. 
This memorandum does not address studies 
centered in experimental laboratories or 
those primarily concerned with the eco- 
nomics, sociology, or administration of 
health care systems. 77 pp. Bibliog. 

(LC) 



RM— 6 1 04— A BP A User’s Manual for APARELr 

A Parse-Reguest Language. R. M. Balzer- 
January 1970. 

A description of the present implementation 
of APAREL as a set of subroutines callable 
from PL/I. The memorandum mentions fea- 
tures not yet implemented, use restric- 
tions, new additions, and methods for use 
of the program. Added features include a 
NOT function and the ability to redefine 
parse requests dynamically, to trace a 
parse request dynamically, and to force 
the system to parse every character in the 
input string. An on-line syntax checking 
program for use with the IBM 2260 alpha- 
numeric display unit is appended to aid 
the user in specifying and testing his syn- 
tax in APAREL format. The on-line inter- 
action is supplied by a set of PL/I cal- 
lable routines written at Bell Laborator- 
ies. A BNF definition of APAREL 1 s syntax 
language is also included. APAREL was 
developed not only to explore newer areas 
of man-machine communication but also to 
assume responsibility for establishing its 
value to the military via prototype sys- 
tems. 46 pp. Ref. (see also RM-5611-1.) 
(BVf) 



RM-6047— RC Biosciences at Rand. Edited 

by E. C. DeLand, C. Gazley, Jr., L. L. 
Colbert. April 1970. 

Describes Rand’s current programs and 
potential new projects in the biosciences 
— biochemistry, biomathematics, and bio- 
engineering — which apply the physical, 
athematical, engineering, and computer 
oiences to biological and medical prob— 

$ 




RM— 6 1 1 2— PR Computer Graphics for 

Simulation Problem-Solving. T. E. 
Bell. December 1969. 

A description of the use of interactive 
computer-graphic analysis in simulating, 
and then designing and developing, Rand’s 
Video Graphics System, which will provide 
low-cost, high-capability, responsive, 
graphic computer access to many users 
simultaneously. Simulation began before 
■ 

/ 
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the system was fully defined, as an aid 
to design. The graphic displays were 
presented on an IBM 360/40; tne user en- 
tered data via the RAND Tablet, Of the 
three types of display — Statistics, Varia- 
ble Graph, and Gantt Chart — the latter was 
used most. Graphic analysis cut total 
modeling tine approximately in half. 

Since much hard copy was pasted into strip 
charts, these should be produced automa- 
tically. Graphics capabilities facili- 
tated analysis of a large volume of simu- 
lation output to examine the model in 
detail and to discover anomalous behavior; 
ongoing simulation proved a valuable aid 
to design. 28 pp. Bibliog, (MW) 



RM-6114-PE POGO Oser*s Manuals X. 

General Aids to Graphic Programming. 

J. E„ Rieber, V. R. Lamb. January 

197 0. 

Detailed operating instructions for the 
control page design and interactive graphic 
facilities of the Programmer-Oriented 
Graphics Operation. POGO supplements the 
facilities of IGS for the IBM 2250 graphics 
console by freeing the user of many te- 
dious chores and repetitious coding. With 
POGO, the user creates his displays free- 
hand at the RAND Tablet- Information may 
be handprinted, drawn, or typed in. After 
the display has been designed, POGO files 
the digital information. The user can 
then write a simple FORTRAN program con- 
taining calls to the POGO execution— time 
routines, which will interact with his 
displays. Appendices give program source 
listing, the Job Control Language for 
running POGO jobs on the IBM 360, and the 
2250 buffer management routines. POGO 
has been used in the geographical deploy- 
ment of men and artillery for a computer 
model of tactical air-ground interactions, 
aerospace vehicle trajectory analysis, and 
map data digitization. 192 pp. Ref. 

(See also RM-5531, RM-5 825.) (MW) 



RB— 6 1 32— N ASA ECSS; An Extendable 

Computer System Simulator. N. R. 

Nielsen, February 1970, 

Describes the major design features of 
E CSS, a programming language for simulat- 
ing computer systems as an aid to design 
and evaluation. In its prototype version, 
ECS5 is implemented as a translator into 
SIMSCRIPT II with extensions to add fur- 
ther capabilities. ECSS can model flow- 
oriented as well as discrete-event simu- 
lations, having added to SIMSCRIPT the 
SIMULA— like process, which is both an 
entity and an event subroutine, and the 
HOLD UNTIL and WHEN TRUE statements. The 
emphasis throughout is on ease of use, 
freedom in modeling, and on minimizing 

■ f o 
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programming and debugging time. Standard 
features can be simulated merely by re- 
questing the facilities and inputting data; 
for nonstandard features, the user writes 
his own description in SIMSCRIPT and uses 
as much as he wishes of the ECSS facili- 
ties, Unused facilities do not affect 
execution. Implementation of the ECSS 
translator is now under way. 53 PP- Ref. 
(MW) 



RM— 6200/ 1— PR Soviet Cybernetics Review, 

Vol. 4, No. 1- Edited by W. B, Holland, 
January 1970. 

The January issue features a major histor- 
ical survey of Soviet computer technology, 
including photographs of nearly all Soviet 
computers in operation today. The article 
covers Soviet computer development, begin- 
ning with an analog device in 1941 and 
continuing through current efforts to in- 
corporate integrated circuit technology, 
including the Ryad project which is aimed 
at eventual production of System/360— com- 
patible hardware. The Mir— 2 computer with 
graphic terminal light pen is discussed. 
Overheating in vacuum tube computers, a 
nagging problem for the Soviets, is ex- 
plored. Other articles probe computerized 
crime detection, automated machine system 
development, computerized national econom- 
ic planning, automation in the State Bank, 
and use of computers in planning Western 
Basin fishing fleet operations. 87 pp. 

(TC) 



RM— 620 0/2— PR Soviet Cybernetics Re- 

view, Vol. 4, No. 2. Edited by W. B. 
Holland. February 1970. 

Discussion of an ambitious Soviet project 
to totally automate airport operations 
highlights this issue. Automated control 
systems for flight scheduling, passenger 
services, aircraft maintenance, and other 
operations will be introduced in the coun- 
try’s 20 largest airports by 1975, the 
Russians claim, beginning with Moscow’s 
Vnukovo Airport. An SCR feature surveys 
Soviet use of computers in medicine, not- 
ing achievements in computer diagnosis of 
cardiac diseases, computer use in brain 
and cancer research, and in treatment of 
paralytics in Soviet health resorts. Other 
articles consider the proposed role of the 
Central Statistical Administration in im- 
plementing the State Network of Computer 
Centers; the organization of national con- 
trol systems; use of the computer in musi- 
cal composition; and Soviet work in linear 
programming. 46 pp. (TC) 
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RM— 6200/3— PR Soviet Cybernetics Review, 

Vol. 4, Ho. 3. Edited by W. B. Holland. 

March 1970- 

Four articles devoted to process control 
and industrial automation are featured. 

One summarizes progress in the introduc- 
tion of automated control systems in 5 
Leningrad plants. Leningrad is second 
only to Moscow in Soviet BSD- Another 
details the use of computerized systems by 
the Soviet railroad network, including 
system shortcomings- Of interest are plans 
for an automated ticketing and seat reser- 
vation system the Soviets say will stream- 
line passenger handling, trim employee 
workloads, and completely pay for itself 
in 4 years- Xt is scheduled for introduc- 
tion by 1975- Other articles examine 
trends in the development of process con- 
trol systems, computer selection of spe- 
cialization curricula in computational 
mathematics, and use of the computer to 
simulate experiments in psychology- A 
recent Pravda item reveals that basic de- 
sign of the M-1000 was conducted under the 
auspices of the Tbilisi Scientific Research 
Institute of Instrument Construction and 
Means of Automation, a group not previous- 
ly identified with any significant Soviet 
computer developments- 53 pp- (TC) 



RM— 6200/4— PH Soviet Cybernetics Review, 

Vol- 4, No- 4- Edited by R- B- Holland. 

April 1970- 

Featured are 3 articles by top Soviet com- 
puter scientists: V- M. Glushkov discusses 

trends in computer technology in 2 arti- 
cles, specifically computer center orga- 
nization- Leading computer designer S- A- 
Lebedev writes about the conversion to 
third— generation design techniques and 
large-scale integration- An article 
surveying solid-state technology covers 
such subjects as integrated circuits, 
elionics (electron- and ion- beam tech- 
niques), optoelectronics, dielectronics, 
and acoustoelectronics- An article on the 
the ASP automated design system, which uses 
the M— 220 computer, examines ASP's basic 
design stages and designer/computer inter- 
action during mathematical modeling and 
machine design- Other articles consider: 

(1) the new Dnepr-2 control system, (2) a 
hybrid analog-digital system for use in 
physics and chemistry research, and (3) 
the use of activated alkali halide crystals 
as luminescent storage cells. A Pravda 
editorial on the burgeoning "information 
industry" is also included- 52 pp- (TC) 



RM— 6200/5— PR Soviet Cybernetics Review, 

Vol. 4, No. 5- Edited by W. B. /Holland, 
May 1970. 

This issue features an identification of 



the new Kashatan computer, and also the 
Avtopriz- Autevo system, which was jointly 
developed by the Russians and East Germans 
to solve industrial production control 
problems. A highlight of the issue's 
treatment of software problems is the 
translated abstracts of papers from 8 ses- 
sions of the Second All-Union Conference 
on Programming, held in February- one 
article continues a discussion begun in 
April's 5CR over whether implementation 
of national control systems should begin 
on a state— wide basis or at the local 
level- A discussion of software develop- 
ment advocates concentrating computers in 
large centers to increase efficient com- 
puter use. Other articles (1) probe close 
ties between the VUB Plant (Kiev Plant of 
Computers and control Equipment) and the 
Institute of Cybernetics, (2) outline 4 op- 
timal schemes for complex control systems, 
(3) examine faltering automation plans in 
the textile industry, (4) announce estab- 
lishment of a control processes faculty 
at Leningrad University, and (5) discuss 
space and naval research at the Institute 
of Cybernetics- 59 pp- (TC) 



RM— 6200/6— PR Soviet Cybernetics Review, 

Vol. 4, No- 6. Edited by W. B. Holland. 

June 197 0. 

Featured in this issue is a report by a 
top Soviet computer expert to the First 
All-Union Conference on Programming- 
Topics covered are: the 5-year program- 

ming gap, hardware design shortcomings, 
and repetitive research. A photo-feature 
tracing the history of teaching machine 
use identifies prominent figures in the 
field and describes an array of hardware, 
from simple machines to complex com- 
puter-controlled classrooms. Two articles 
review problems of the computer industry, 
demanding stringent collective use systems- 
Other articles include: (1) organizational 

detail of the Central Economic Mathematics 
Institute; (2) a survey of computer use in 
Armenia and Belorussia ; (3) two pieces on 

the BESM— 6 computer, one that details its 
use in linear acceleration experiments; 

(4) an overview of neurobionics; (5) a 
discussion of training programming teach- 
ers; and (6) an examination of cybernetics 
in the scientific revolution- 61 pp. (TC) 



RM-6200/7-PR Soviet Cybernetics Review, 

Vol. 4, No. 7. Edited by ff. B- Holland. 
July 197 0. 

The Ukraine figures prominently in three 
articles in this issue. The first is based 
on the 1969 Annual Meeting of the Ukrainian 
SSR Academy, at which the subject of eco- 
nomic cybernetics was discussed. The work 
of the Academy's various economic insti- 
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1A fiaiAirixiag some of the 

li4kil|IU of research la mathematical «co* 
•eeioa **4 toticol siaums. The second 
Afticl* os the Vkraise discusses achieve- 
eests and problems of computer systems in 
tie tepmbiic, particularly industrial ap- 
plications for process control. The final 
article is a popularised description of th^ 
astosatic coa peter design system developed 
at the fiat Isstitnte of Cybernetics. Also 
festered are photographs and description of 
the tats** 11 OD, the first Soviet disc aeaory 
obit os display la Itoscov at the Exhibition 
of national Scoooaic Achievements. Other 
articles oa coapater activity analyse the 
disoate that is currently raging in Polish 
tedhetcal circles and on the systea of coa- 
pater centers in Romania. With this issue, 
Soviet Cybernetics Ievlev initiates a bi- 
nosthly publication policy. <ffl pp. (KB) 



IM300/I*7I Soviet Cybernetics Review, 

Wol. 0, Vo. 8. Edited by V. B. Holland. 

Septesber 1970. 

Soviet BSD is redirected toward industrial 
seeds. Besides conputers and automation, 
najor attest lea is oa power engineering, 
electronics, anclear applications, chem- 
istry, earth sciences, econoaic control, 
and microbiology. Kicroorganisss are thr 
reagents is the first large-scale produc- 
tion of protein f roa petroleum hydrocar- 
bons. Aotosatlc diagnosis of brain taaors 
vas VS perc en t successful by computer, 90 
percent by diagnostic table, computers 
ace little used for accounting. Jkrainia’s 
scientific/ technical inf or nation system 
includes a fund of over 2500 algorithms, 
progress, and user 9 s guides. Romanian 
elect rosic progress is reported. The 
usual complaints of iaefficiency, waste, 
and delay of Automation appear, as do the 
wr*al reports of savings. Tbilisi emerges 
an a major computer design center with the 
Tbilisi-1 process controller and H-1000, 
first of the third-generation aodular 
Soviet computers. The BESH-3A read/vrite 
head nears oat tapes. Other hardware is 
dlecassed or pictured. 77 pp. (HH) 



•8-8200/1 0-PI Soviet Cybernetics Re- 

view, Vol. U, Vo. 10, 1970 (Index), 
rdited by V. B. Holland. August 1971. 

A set of indexes to the 1970 issues of 
soviet Cybernetics Review , and a bibliog- 
raphy with abstracts of 18 other Rand 
publications in the field. As in previous 
years, there are detailed indexes of sub- 
jects, of personalities— including authors, 
persons aentioned, and persons pictured — of 
organisations, and of hardware/softvare 
items. 69 pp. ( SCR is available to non- 
government organizations by yearly sub- 





scription at $48. Single issues: $10.) 

(HW) 



HH-6213-PR Soae Information Processing 

Implications of Air Force Space Mis- 
sions: 1970-1980. B. w. Boehm. Jan- 

uary 1970. 

Text of a briefing to the Air Force Scien- 
tific Advisory Board on problems in space 
and flight coaputing. Off-the-shelf in- 
foraation processing is inadequate for 
real-tiae inage processing, nuliisensor 
analysis, decision-oriented displays, and 
the Space Transportation Systea. Unde- 
tected program errors could lead to dan- 
gerous strategic confrontations or inca- 
pacitate a key defense at a critical tine. 
The Air Force should (1) push development, 
of a high-capability, high- capacity, 
floating-point on-board computer; (2) 
buy at least 50 to 100 percent aore com- 
puting capacity than is absolutely nec- 
essary, to avoid complex space— saving 
programming; (3) begin serious wort on 
th® STS software now; and (4) study the 
feasibility of an Air Force software 
testing facility comparable with hardware 
testing facilities. 53 pp. Ref- (HW) 



RH-6248-PR JOSTRANx An Interactive 

JOSS Dialect for writing and Debugging 
FORTRAN Programs. W. R. Graham, D. C. 
HacNeilage. February 1970. 

A description of JOSTRAN, a JOSS dialect 
that expedites the construction of FORTRAN 
programs. JOSS is an interactive, on-line 
computer systea developed at Rand under 
Air Force funding, and now used extensively 
throughout Rand, the DOD, and industry. 
JOSS-l&nguage programs are list- processed ; 
i.e., each statement is interpreted at 
execution tine. FORTRAN is the principal 
language for prograaaing digital computers 
to n perform numerical calculations. Because 
aost FORTRAN programs are batch-processed, 
the prograaaer cannot iaaediately examine 
the output. The JOSS language permits 
greater flexibility and subtlety, but 
FORTRAN can handle larger calculations. * 
JOSTRAN, a specified FORTRAN-compatible 
dialect of JOSS, combines the advantages 
of both languages. It allows the user to 
exploit JOSS *s interactive, list— processing 
facilities while writing and debugging a 
program, and facilitates the translation of 
the JOSTRAN program into FORTRAN. The 
translation is verified by test calcula- 
tions in both languages. 15 pp. (LC) 



BH— 6256— PR Tracking Error Propagation 

and Orbit Prediction Program. R. 
Mobley, L. N. Rowell, H. C. Smith. 



July 1970. 

Description of TEPOP (Tracking Error Prop- 
agation and Orbit Prediction Progran) , 
a Hand— modified FORTRAN IV progran used 
in the AFSC/ADC Joint Mission Analysis on 
Surveillance of Objects in Space- TEPOP 
simulates spacer vehicle tracking data from 
as many as 54 sensors- Rand improvements: 
Sensors may be satellite— based, nay rotate, 
may be limited in azimuth, elevation, and 
range; drag bias can be included; the JPL 
epbeneris tape is used; the program was 
converted to double-precision. Besides 
determining a target 1 s path from real 
data, TEPOP can be used to generate syn- 
thetic data for objects orbiting earth, 
sun, moon. Mars, Venus, or Jupiter, or on an 
interplanetary course; to study the effects 
of introducing random and systematic 
errors; and to generate confidence regions 
for position and velocity- The reference 
coordinate system is automatically centered 
on whichever body influences the tracked 
object at the time- 74 pp. Ref- (MB) 



RM— 6 27 1— PH A Preliminary Inquiry into 

the Software Estimation Process- J- A- 
Farguhar- August 1970- 
Reviews the literature of software estima- 
tion and reports a small experiment compar- 
ing Delphi with face-to-face group judgment 
to predict the time necessary to program 
an information system— in this case, the 
Air Forced PDSO (Personnel Data System 
— Officers)- Planning software production 
is necessary but almost impossible at pres- 
ent- Cost to completion depends cn many 
factors, some unknown at the time and all 
hard to quantify (the difficulty of the 
task, the programmer’s ability and famil- 
iarity with the procedures involved, the 
degree of definition provided him, and 
about 80 other factors) . The experiments 
undertaken failed to establish the utility 
of either estimation method- Primary rec- 
ommendations for further research are: 

(1) more effective data collection, (2) 
analysis of characteristics of good esti- 
mators, and (3) formal- inquiry into the 
techniques used by estimators- 56 pp- 
Ref- (MW) 



RM— 62 97— PR Statistical Concepts in 

Computational Mathematics. M- L. 

Juncosa. November 1970- 
Discussion of the strong dependence of com- 
puter science on probability and statistics. 
This Rand study in computational mathe- 
matics and its applications offers a number 
of examples^ to illustrate this dependence: V 
and is a potentially profitable source of 
research problems in the interface between 
probability and statistics and computer 
science- Some examples deal with numerical 



processing of algebraic quantities, stabi- 
lizing solutions of equations, and computer 
arithmetic processes- As a consequence of 
the dependence noted, it is recommended that 
computer science education planners include 
a prerequisite of probability and statis- 
tics- In addition, numerical analysts and 
other computer users involved in numerical 
data processing will find the examples and 
the list of references useful in seeking 
methods to control rapid numerical error 
growth in their computations- 36 pp- Ref. 
(KB) 



RM— 63 1 3— PR Use of Magnetic Tape for 

Reporting Cost Information. J- String, 
Jr- September 1970- 

As an alternative to the current practice 
of submitting cost reports on paper, this 
study suggests incorporating the capabil- 
ities of electronic data processing in 
the design of reporting systems and using 
magnetic tape as the primary medium for 
reporting and storing data- Instead of 
submitting printed reports, a contractor 
would provide documentation of bis account- 
ing system and work assignment structure 
at the initiation of a procurement program, 
and provide periodic tape copies of his 
internal accounting records during the 
acquisition -phase- A sample program was 
selected as a test case and all major tasks 
were performed, including in-depth reviews 
of the contractor’s accounting system and 
the procurement program’s work breakdown 
Structure- A series of specialized paper 
reports were printed using a generalized 
report-generating program written for the 
project- No problems were encountered 
that could be attributed to the basic con- 
cepts of the system or to the principal 
elements of implementation- 55 pp. (DGS) 



EM— 6338— ARP A A Dynamic Programming Ap- 
proach to Network Problems: A Model 

for on— Line Computer Systems- L. J. 
Pipes- August 1970- 

Derivation, documentation, and listing of 
a dynamic programming model on JOSS for 
finding optimal solutions (minimum-cost 
paths) to network problems- The network 
represents the possible connections between 
decisions and expresses costs of going from 
one to another. The model encompasses a 
value-iterative algorithm which succes- 
sively converges to the solution. The 
principle of optimality, which permits 
finding the minimum-cost (shortest) path 
as a function of the maximum number of 
arcs allowed, is; Regardless of how a 
particular state was arrived at, the re- 
maining decisions as to what path to take 
enroute to the terminal must themselves 
constitute an optimal solution- The costs 
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of traversing arcs nay be input, recalled 
froa other files, or calculated by JOSS 
froa input functions* Hodel flexibility 
allows for testing the sensitivity of a 
decision process to changes in the ter- 
minal point. 28 pp. Ref. (MW) 



PAPERS 



P-2584 Operating Systeas. G. H- 

Healy. Hay 1962. 

A discussion of operating systeas, defined 
as the whole coaplex of programming, de- 
bugging, and operational aids with which 
the programmer deals. The components of 
an operating system are divided into in- 
put-output systeas, processors, and superv- 
isory systems. Input-output systeas are 
codes used in conjunction with the hard- 
ware to get data in and out of the machine. 
Processors are codes that transform data* 
Supervisory systeas are codes that are 
responsible for job or task sequencing and 
for communication between the programmer 
and the components of the operating sys- 
tem. The provision of a coherent set of 
communication conventions is emphasized 
to promote flexibility of construction 
and use. 95 pp. 



P-2586 Benchmarks in Artificial In- 

telligence. F. J. Gruenberger. June 
1962. 

k list of tasks, presently perf or mable by 
most human beings, that may eventually be 
handled successfully by computers. These 
tasks nay serve as milestones in the field 
of artificial intelligence. 13 pp. 



and training in the world of computers. 

The author describes; (1} the difference 
between this educational and training 
problem and the problem for masses of peo- 
ple in any other skill or technology and 
(2) the difficulties in training and/or 
educating masses of people in computer 
technology. It is suggested that the 
educational discount on computers be aban- 
doned in the near future. 1 1 pp. 



P-2602 99-GATE. T. A. Van Woraer. 

August 1962. 

A primer for instruction in the 99-GATE 
language. 99-GATE is a system in which 
a computer nay be instructed to perform 
algebraic computations. Specifically, 

99— GATE is: General Algebraic Translator 

extended for the IBM 709/7090. The author 
indicates the rules to be followed and the 
techniques to be used in instructing the 
computer. 48 pp. 



P—2608— 1 9 hat is DETAB-X? S. L. 

Pollack. October 1962. 

A description of a computer language based 
on the use of decision tables, DETAB-X 
(Decision Tables, Experimental) • The 
paper traces the evolution of computer 
programming and the steps in its develop- 
ment. The desirable features for a prob- 
lem-analysis technique are discussed to- 
gether with a comparison of DETAB-X and 
COBOL-61. DETAB-X was developed at Rand 
as part of a continuing effort to devise 
methods that will permit the Air Force 
and other large users of computers to re- 
duce costs and time-lags involved in de- 
signing and implementing data systems. 

26 pp. 



P-2593 The Use of Computers in the 

Processing and Analysis of Geographic 
Information. R. C. Kao. December 1963. 
An assessment of the impact of high-speed 
computers on the collection and use of 
data in geographic research. The follow- 
ing are discussed: (1) the way in which 

the impact is felt, (2) geographic prob- 
lems likely to arise with the increasingly 
widespread use of high-speed computers, 

(3) adoption of a universal mapping sys- 
tem, and (4) problems facing users of geo- 
graphic data. 28 pp. 



P—2597 Computer Training and Educa- 
tion: The Picture in 1962- F. J. 

Gruenberger. July 1962. 

A discussion of the problem of education 



P-2610 How Cities Should Approach Data 

Processing. R. J. Rason. July 1962. 

A discussion of the impact on government 
operations of advances in data- processing 
equipment. Future equipment will improve 
all five of the data- processing activities 
and will be available in the size, capa- 
bility, and price to meet any city’s needs 
The ideal system for cities is one in 
which environmental data gathered by all 
departments are filed in unified, central 
records describing persons or parcels of 
real property. These central files will 
replace many existing files,;;, since they 
will be available to all departments for 
use in their normal operations. Eventu- 
ally, these central files will cover more 
than one city. Proper use of data- pr< 
i ng equip me nt will lea d to better dec i- 
si on s based on bo re : i n cl u s ive dat a , ; an d 
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probably propose that PETAB-X be adopted 
as an addition to COBOL* 7 pp. 



ultimately to significant operating econ- 
omies and improved city operations. 9 pp* 



P-2658 A Quick Look at SIMSCRIPT. 

H. W. Karr. October 1962. 

A description of SIMSCRIPT, a general pro- 
gramming system specially adapted to the 
problems of writing simulation programs. 

The advantages of SIMSCRIPT are that it 
reduces the time needed to program simula- 
tions of even moderate complexity and pro- 
vides increased flexibility in modifying 
such models in accordance with the find- 
ings of preliminary analysis and other 
circumstances* Although SIMSCRIPT may be 
used as a computer language for nonsimula— 
tion problems, the author emphasizes its 
application to simulation. Detailed in- 
structions and forms for applying SIMSCRIPT 
are also provided. 14 pp. 



P~2697 DETAB— X and the World of Bank- 

ing. s. L. Pollack. February 1963. 

A description of DETAB-X {Decision Table*., 
Experimental), an experimental language 
that combines COBOL-61 and decision tables. 
The use of DETAB— X in business-oriented 
problem description is discussed with par- 
ticular reference to banking systems. it 
is felt that programs written in DETAB-X 
will provide improved communication be- 
tween system designers, programmers, and 
functional specialists. DETAB-X is also 
expected to increase the accuracy and com- 
pleteness of problem statement achievable 
by existing languages. 12 pp. 



P-2674 Anatomy of an Assembly System. 

G. H. Mealy. December 1962. 

A description of the GAS (Generalized As- 
sembly System) language and of the organ- 
ization of the GAS processor. one of the 
features of GAS is that routines may be 
defined and added to the assembly system 
at assembly time. This allows the possi- 
bility of changing the syntax or semantics 
of the source language during assembly. 
Therefore, the programmer who wishes to 
change GAS must know how it is constructed. 
The possibility of this, in any practical 
sense, is dependent on the organization of 
the assembly system and on its documenta- 
tion. The author attempts to provide 
enough information about GAS to allow mod- 
ification of this language at assembly 
t ime. 30pp. 



P-2687 Status Report of DETAB-X (De- 

cision Tables, Experimental) . S. L. 
Pollack. January 1963. 

A status. report on DETA3-X (Decision 
Tables, Experimental) . This potential 
business language was introduced at a 
Decision-Table Symposium in New York, 

20 September 1962. Decision tables in 
general are set up in a tabular format 
containing a set of decision rules based 
on a given set of conditions. Each de- 



P“27 1 4 Electronic Data Processing for 

Cities — The Broad Look. E. F. R. 

Hearle. February 1963. 

A summary of what electronic data— process- 
ing equipment can do for cities now and in 
the near future. Modern automatic data- 
processing equipment greatly increases the 
capability of municipal agencies to handle 
information, especially if an over-all, 
integrated system serving the entire muni- 
cipal organization is developed, rather 
than a piecemeal mechanization of familiar 
clerical operations. 11 pp. 



P~2768 The Why and How of Computing 

in the Secondary Schools. F. J. 
Gruenberger. September 1963. 

An argument in favor of including computing 
in the high school curriculum. Considered 
are the reasons for teaching it in high 
school, the problems of acquiring a com- 
puter for high school use, the proper place 
of computing in the curriculum, and the 
main types of problems that high schools 
could use a computer to solve. 9 pp. 

(See also P-2786.) 



P-2782 Programmer Selection Report for 

SHARE XXI. R.: N. Reins ted t« August 
1963. . 

A discussion of personnel problems in 
hiring programmers for computers. 14 pp. 



ERiC 



cision rule describes the sets of condi- 
tions that must be satisfied for a given 
sequence of actions to be taken The 
CODAS YL Systems Group developed specifl ca- 
tions f ori DETAB-X , a decision-table struc- 
ture using modified COBOL-61 for busi- 
ness-problem description. \ As DETAB-X 
has proven to be a. significant development 
in data processing and a valuable addition 
to COBOL, the CODASYL Systems Group will 



P-2786 What Should We compute? F. J, 

Gruenberger.: ^ September 1963. 

A discussion of the efficient use of a 
computer. Seven criteria are given as a 
guide in determining whether the use of 
a computer is justified for a particular 
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problem or whether som other eethod of 
calculation would be preferable. 14 pp. 
(See also *-27 68.) 



P-2791-1 Computers and Information 

Flow. B. L- Patrick. March 1968. 

An introduction to coaputers for the de- 
cisionmaker who needs a layman's 
knowledge of the field (updated fron a UC 
Extension lecture) • Hardware, software, 
rental arrangeaents, and prograaaer rela- 
tions are described. Useful classifica- 
tions of types of computing include the 
aisnoiers "scientific" (weaning little 
input-output and auch aritheaetic) and 
"business" (meaning very high input-output 
and very siaple computations, as in pay- 
rolls) . Also defined are batch, on-line, 
and real— tine processing. Process control 
and ailitary coaaand and control are dis- 
cussed as on-line applications. the in- 
dications of a latent computer need usually 
ares (1) a volume operation of which the 
the repetitive portions can be defined and 
the exceptions recognized; (2) any ex- 
tremely complex job; (3) a need for im- 
mediate results; (4) a large file that must 
be current and accessible to several users; 
(5) extremely precious data that reguire 
sterile handling. 19 pp. 



P-2793 The Prograaaer in a Changing 
World. 1. H. Hare. September 1963. 

An inquiry into the role of the profes- 
sional programmer in the future computing 
world. The programmer may continue to be 
needed for unusual machine problems and in 
computer research# but it may be that the 
ability to present a machine to its user 
on bis terms will improve so rapidly that 
programming as a specialty will becone a 
relatively small professional field or a 
secondary skill shared by people from a 
wide variety of professional disciplines. 

5 pp. 



P-2826 Simulating with SIHSCRIPT. 

H. n. Markowitz. November 1963. 

An examination of two aspects of SIHSCBIPT 
which enable it to reduce the prcgramming 
time required for simulation. These are 
its world-view of the model to be simu- 
lated and its method of communicating to 
the computer the world to be simulated. 

15 pp. 7 ; / 7; ■. 



category of practical problems. Pork 
should have begun five yean ago on digi- 
tal computers 100 to 1000 times faster 
and 1000 to 1,000,000 times larger than 
current computers. Attention, however, 
seems to have been diverted by "gimmickery" 
and the glamour of "thinking machines." 

The author sees little hope of improvement. 

6 pp. 



P-2864 GASP — A General Activity Simu- 

lation Program. P. J. Kiviat, A. 

Colter- February 1964. 

An introduction to the capabilities of 
GASP (General Activity Simulation Program). 
GASP can be understood by engineers as 
well as by computer programmers. It pro- 
vides uniformity in system description 
and includes as many automatic error de- 
tection and debugging systems as possible. 
GASP cannot compete with SIM SCBIPT but 
serves well those who have only a small 
machine or who use several coaputers with 
no common language* 9 pp. 



P-2865 On the Explosion of Automation. 

R. E. Bellman. February 1964. 

Comments on the impact of automation on a 
capitalistic and democratic society. 

While automation would increase even 
without coaputers, its effects are intens- 
ified by them. Coupled with an increase 
in general efficiency and in advanced 
technology, automation will remove many 
jobs from industry. The author points 
out the need for training and retraining 
of the resulting unemployed. 5 pp. 



P-2879 On Cybernetics, Information 

Processing, and Thinking. H. E. Baron. 

March 1964. 

An examination of the origins, development, 
and present status of those key cybernetic 
notions that provide an information-flow 
framework within which to attack one as- 
pect of the question of how a person 
thinks; i.e., the question of the infor- 
mation mechanisms and processes which 
underlie and are correlated with thinking^ 
Defined and analyzed are (1) the origins 
and scope of cybernetics, (2) information 
processing in artificial and natural sys- 
tems, (3) the problem of artificial intel- 
ligence, and (4) cybernetics, neurophysiol- 



ogy, and epistemology. 



41 pp. Bibliog* 



P-2863 Bigger- and Better Mathemati- 

cians. R. E. Bellman. February 1964. 
Mathematicians urgently need much larger 
and faster computers for solving a large 



P-2908 Science, Technology and the 

Automation Explosion. R. £• Bellman. 
May 1964. ; ;' : 7 V; :; ■! 

A consideration of the serious effects of 
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our economic and political structure aris- 
ing from the rapid spread of automation. 

4a it takas over sore and more routina 
occupations, people sill be required to 
ongaga aoca in personal and certain pro- 
fessional services. The author feels that 
some attempt must be aade to face the prob- 
lem no* instead of wishfully letting the 
matter take care of itself. 6 pp. 



P-2922 JOSS: A Designer* s View of An 

Experimental 0 liss Computing j s^q 
J. C. Shav. August 1964* 

A description of JOSS (JOHHNIAC Open-Shop 
S ystem) , an experimental on-line, time- 
shared computing service. The paper 
emphasises those features which have aade 
JOSS a convenient new tool* 33 pp. 



P-2967 Programming Language Selection 

for Command and Control Applications. 

J* P. Haverty. September 1964* 

A discussion of major considerations in 
selecting a programming language for 
command and control applications: (1) 

systems considerations; (2) language and 
compiler requirements* The paper illus- 
trates the difficulties of programming 
language selection by citing recent Ameri- 
can work in measuring effectiveness* The 
problems of standardization are also 
mentioned* 25 pp* 



P-2998 The Teaching of Computing* 
F. J* Gruenberger. October 1964. 

A discussion of the characteristics of 
the teaching of computing and the mays 
in which it significantly differs from 
the teaching of other subjects. 5 pp. 



ERIC 



P-3006 The Logic of Interrogating a 

Digital Computer. M* E. Maron. Novem- 
ber 1964. 

An attempt to clarify the problem of how 
a computing machine must be organized to 
deal with language in order to respond to 
interrogation as if it understood meanings 
and relevance. The paper is divided into 
three parts: (1) an outline of the origins 

and scope of the information sciences and 
the impetus they have given to this search; 

(2) a look at two sub-problems, literature 
searching and data retrieval, to suggest 
how these problems should be framed; and 

(3) a consideration of the question of 
comprehension with the aim of specifying 
how some aspects of knowing can be dis- 
^ nc sed in a mechanical way and related to 

information organization required to 



generate comprehension- like behavior. 
23 pp. Bibliog. 



P-3044 Thm Role of thm Computer in 
Secondary Schools. F. J. Gruenberger. 
January 1965. 

In tho five years since stored prograa 
computers have been used in secondary 
schools, a pattern of solid academic 
courses has emerged. The paper lists 
eight reasons to justify continuance of 
the program. 4 pp. 



P-3086 Use of Hybrid Computing in 

Design Automation. A. J. Rowe, P* 
Brock. Harch 1965. 

A discussion of computer-aided design for 
engineering use. The automatic drafting 
project of the Haghes Aircraft Company is 
described, including the development of 
ADHA, the machine and the language* The 
concept of the engineering information 
center is discussed. 22 pp. 



P-3109 A Charting Technique for the 

Analysis of Business Systems. E. A. 

Nelson* Hay 1965. 

Description of a charting technique for 
analyzing business systems and studying 
the information economics of firms. This 
technique facilitates establishment of 
criteria for system effectiveness by 
portraying details and interrelationships 
of functional tasks, management decisions, 
organization structure, information flows, 
and data processing. 17 pp* 



P-3131 . JOSS: Examples of the Use of 

An Experimental On-Line Computing 
Service. J. C. Shaw* April 1965* 

A presentation of exanples of the use of 
JOSS (Johnniac Open Shop System) for the 
solution of small numerical problems* 

10 pp. 



P-3141 Simulation Programming and 

Analysis of Results. A. S. Ginsberg* 

Hay 1965. 

A discussion of techniques for simplifying 
and speeding simulations and for increas- 
ing the meaningfulness of results. General 
Purpose Systems Simulator II (GPSS) , 
SIHSCRIPT, and programming by question- 
naire are discussed as examples of simula- 
tion programming. 9 pp. 




d* 



P-3144-1 Cybernetics. «. C« Aaron. 
D«c«ib«r 1965. 

A ravitv of tho concepts of cybernetics. 
CoaaufkicatioD theory and tho digital cot- 
puter are ditoisstd aa forces that shape 
the development of cybernetics. Current 
interpretations of tha meaning of cyber- 
natics ara alao discuss ad. 9 pp. Bibliog. 



P-3146 JOSS: Conversations with tha 

Johnolac Open-Shop Syatea. J. C. Shaw. 
Raj 1965. 

A briaf description of JOSS and exaaples 
of conversations in which tha sjsten is 
directed in a high- la we 1 algebraic lan- 
guage. 5 pp. 



P-3149 JOSS: Experience with An Ex- 

po risen tal Coapoting Service for Users 
at Saaote Typewriter Consoles. J. C. 
Shaw. Ray 1965. 

A report of the history and benefits of 
JOSS (Johnniac Open-Shop Systea) , a com- 
puting service which aonitors ten type- 
writers and serves up to eight users con- 
currently. It has been in daily use at 
BARD since January 1964. The author dis- 
cusses both the hardware and software, and 
the training necessary to operate the sys- 
tea. 18 pp. Bibliog. 



P-3163 what Is the "Social Responsi- 
bility" Problea? F. J. Gruenberger. 
July 1965. 

An inquiry into the effects of autonntion 
on eaployaent and the probleas confronting 
social and computer scientists in assess- 
ing the aagnitude of these effects. 8 pp. 



P-3168/1 HOST: A Core-saving Operat- 

ing Systea. I. L. Tinkle, L. Scantlin. 
July 1967. 

A revision of P-3168 to reflect the change 
in BIRD'S coaputer systea from an IBR 7040 
coupled to a 7044, to the 7044 alone. This 
Paper describes the NOST (HonSYS) software 
for use with programs that exceed available 
storage on the 7044. Converting codes froa 
FORTRAN II to FOBTBAH IT causes loss of core 
storage because the IV coapiler in aost 
cases produces aore instruction words than 
the II compiler # and because the IBSYS nu- 
cleus requires so much storage space. The 
KOSY method eliminates the nucleus during 
execution, thus releasing core storage at 
the cost of less efficient input/output. 

It was devised originally for a BARD two- 
dimensional hydrodynamic model that con- 
tinued to exceed available storage even 
when a chaining procedure was used. 12 pp. 

Oo b. 



P-323S Communications, Computers and 
People. P. Baran. November 1965. 
Discussion of the impact of coaputer tech- 
nology on communications and the effect of 
low cost digital coaaunictions on cos* 
puter systems. The Paper presents the 
social consequences of the reciprocal ac- 
tion and suggests remedies for the prob- 
lems that say rise. 20 pp. 



P-3236 Is tho Data Processing Field 
So Different? P. J. Groenberger. 
September 1965. 

A consideration of the need for coapaaies 
who plan to install electronic data proc- 
essing equipment to seek the guidance of 
EDP experts. Cost analogies for similar 
professional services are given. 4 pp. 



P-3279 Future Coaputer Technology and 
Its Is pact. B. H. Rare, flarch 1966. 
Text of a paper presented to the Board of 
Trustees and the Air Force Advisory Group 
in Rovenber 1965. The aathor discusses 
the digital coaputer ns an information 
processing nnchine, describes the advances 
aade in coaputer hardware in the 15 years 
of its commercial lifetime, suggests fu- 
ture computer achievements* and considers 
the iapact on society, business, industry, 
and the ailitary. 29 pp. 



P-3281 Are Snail, Free-Standing Con- 

pauers Her. to Stay? P. J. Cruenberger. 
December 1965. 

An assassaent of coaputing-pover per dollar 
ia aaa.ll machine.. It is increasing rapid- 
ly and will continue to do so. At present, 
distinct advantages are to be found in the 
free-stending machine over a large, tine- 
sharing facility, depending on the particu- 
lar project. The Paper speculates that, in 
tine, develops eats will allow a free-stand- 
ing aachine to be booked up to a large cen- 
tral facility for short bursts, and thus 
secure the best of both systems for users. 

8 pp. 



P-3313 JOHBBXAC Eulogy. I. R. Rare. 

Barch 1966. 

Text of a talk at the decommissioning 
ceremonies for the RAHD-boilt coaputer, 
JOHHMAC, held 18 February 1966. The 
history and development of JORHIXAC are 
traced froa the early search for aore 
coaputing power in 1950 to the very re- 
cent use of the coaputer as a research 
tool. The press release of JOHHHXAC's 
deaise is appended. 14 pp. 
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P-3314 Introduction to the SIBSCRIPT 

IX Progressing Language* p. J. Kiviat. 

February 1966. 

Presentation of the design philosophy 
behind SIBSCRIPT IX. The paper notes the 
incorporation of accusulated experience 
into the progressing language, describes 
the isplesentation and structure consider- 
ations, and re Tea Is sose of the language* s 
isportant features and innovations. 7 pp. 



P-3348 DeTelopsent of Hew Digital 

Sisulation Languages. P. j. Kiviat. 

April 1966. 

An article prepared for The Journal of 
Industrial Engineering . it includes: 

(1) an exaaination of theories o£ simula- 
tion and sodelling and programming; (2) 
a description of the design aiss and a 
few language statements of SIBSCRIPT II, 
a second generation sisulation prograssing 
language; and (3) consents on a probable 
future for sisulation languages and sisu- 
lation prograssing. 21 pp. Bibliog. 



the assembled works of project members, 
together with sose 400 additional entries 
published after 1967, selected largely 
fros the Library of Congress card catalog. 
The appendix lists private organizations 
engaged in, or planning to engage in, 
future-oriented work. The bibliography 
will continue to be updated periodically. 
58 pp. (SB) 



P—3408 Relational Data File I : Design 

Philosophy. H. E. Baron. July 1966. 
The design philosophy and general objec- 
tives of the Relational Data Pile, an 
autosatic question-answering systes. The 
Pile persits factual data to be stored in 
a digital cosputer so that the sachine can 
respond appropriately, giving answers to 
questions based on the stored information. 
(One of two related papers presented at 
the Third Annual national Colloquium on 
Inf orsa tion Retrieval, 1966.) 26 pp. 

Ref. (See also P-3411.) 



P-3349 Sisulation Language Report 

Generators (or, I Hear Too but I Don*t 
*now What You're saying). P. J. 

Kiviat. April 1966. 

Paper prepared for the Sysposius on Sisu- 
lation Techniques and Languages, London, 
r.ay 1966. The author discusses si aula tier, 
prograssing languages and their particular 
need for specialized output stateaents. 

The structure of future sisulation lan- 
guage report generators is predicted 
through descriptions of the prograaaers' 
and managers 1 need for reports about or 
fros sisulation aodels and prograas. A 
set of prograssing stateaents that satisfy 
those needs is presented and related to 
the sisulation prograssing languages of 
today and the future. The prograssing 
stateaents are in SIBSCRIPT II, but the 
use is illustrative only; they have not 
been iapleaented. Examples of the reports 
generated by the hypothetical stateaents 
are included in the Appendix. 25 pp. 
3ibliog. 



P—3365—4 Bibliography on Autonation 
and Technological Change and Studies 
of the Future. A* Harrison. Barch 
1971. 




Last published in 1967, this current bib- 
liography lists works associated with 
two ongoing Rand projects: Autonation 

and Technological Change, and a related 
infornal study of future national and in- 
ternational problems. Alphabetically 
arranged, the bibliography contains ap- 
proximately 800 entries, consisting of 



P-3411 Relational Data Pile II: Im- 

plementation. R. K. Levien. July 1966. 
The techniques used for isplesentation of 
the Relational Data File, a cosputer— based 
systes for the storage, retrieval, and 
logical analysis of factual data. (One 
of two related papers presented at the 
Third Annual Rational Colloquium on Infor- 
mation Retrieval, 1966.) 26 pp. Ref. 

{See also P-3408.) 



P-3453 Development of Discrete Digital 

Sisulation Languages. P. J. Kiviat. 

September 1966. 

A discussion of the history, current 
status, and possible future of cosputer 
languages that are used for describing 
the structure and dynamics of dis- 
crete-time systems. The author discusses 
principal features of the numerous simula- 
tion prograssing languages in current use 
and predicts eventual nerger into one or 
two general-purpose languages that can be 
used to construct special-purpose simula- 
tion languages. 16 pp. Ref. 



P-3466 The Cosing Computer Utility 
— Laissez-Faire, Licensing or Regula- 
tion? P. Baran. April 1967. 

The growth of the cosputer industry, which 
presses upon existing regulatory processes, 
sakes necessary a re-examination of the 
entire regulatory structure for data trans- 
mission. At present, communications sup- 
pliers are highly regulated, while compu- 
ter companies are not. The cost for com- 

57 
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putation is dropping jo rapidly that the 
cost of the communication needed to tie 
together many users of a single machine is 
new the overriding cost limitation- Con- 
centrating the traffic from a large number 
of users in order to share expensive trans- 
mission circuits is illegal unless a single 
company is involved (giving a dispropor- 
tionate advantage to large companies) . The 
most basic regulation mechanisms needed by 
future computer utilities are: profession- 

al licensing standards to aid in safeguard- 
ing privacy of information; removing the 
economic advantage to large companies; and 
providing free exchange across systems. 

27 pp. 



P-3476 The Catalog: A Flexible Struc- 

ture for Data Storage- T- W. Ziehe. 
Roveaber 1966. 

An overall view of the Rand text and 
catalog system described in RH— 4390 for 
processing natural language text for com- 
puter storage in large files- The sys- 
tem provides freedom to reorganize the 
files at will- Organization is based on 
the dependency tree- Data within any one 
class may be encoded in any form, dis- 
regarding the rest of the file, and the 
nature of the coding is indicated on the 
catalog map (index) . Catalogs can be 
nested, and each catalog may be structured 
separately. A valuable space-saving de- 
vice is the null datum, in which headings 
without any data fulfill their organizing 
role without occupying any physical space. 
Computer programs convert text into its 
internal representation- Formats have 
been defined for 7-bit magnetic tape and 
36-bit— word core storage, and others will 
be added. Catalog transformation schemes 
are also planned for the future- (Pre- 
sented at the Conference on Computers in 
Humanistic Research, Texas A- & H-, No- 
vember 1966.) 22 pp. 



P—3478 Computer Aspects of Technolog- 

ical Change, Automation, and Economic 
Progress- P. Armer. February 1966- 
Reprinted from the report of the National 
Commission on Technology, Automation, and 
Economic Progress- A self-styled techno- 
logical radical and economic conservative 
summarizes progress and trends in computer 
technology and applications to banking, 
government, health, engineering, and other 
fields. The amount of raw computing power 
in the U. S. has been doubling yearly; the 
author believes that this trend will con- 
tinue and that computing power will become 
available like electricity or telephone 
service- Full employment can be main- 
tained despite the increased productivity, 
but ways must be found to minimize the 



hardships of the displaced. Education 
must be a continuing process throughout 
life and society must provide financial 
support. With centralized information in 
computer files, privacy becomes a major 
issue. 28 pp. 



P—3484 Current Trends in Aerospace 

Computation and Some Implications. 

B. Boehm- November 1966. 

A discussion of current trends in aero- 
space computation. Total U. S. computing 
power is expected to increase by a factor 
of 1000 in the next ten years. While 
computers are becoming faster and more 
efficient, computer software remains a 
handicraft industry, custom-made and too 
frequently idiosyncratic. Programs often 
subtly distort the projects they are in- 
tended to assist. Conversion from one 
machine to another is time-consuming. 
Programmers should strive for interchange- 
ability, using machine-independent pro- 
gramming languages and modular units. 
Continuous reexamination of goals is nec- 
essary. (Presented at the SSD/ Aerospace 
Workshop on Spaceborne Computer Software 
at Aerospace Corporation, El Segundo. ) 

16 pp. Refs. 



P—3486 JOSS: Introduction to the Sys- 

tem Implementation. G. E. Bryan. No- 
vember 1966. 

A description of the concept, capabilities, 
hardware, software, language, and usage of 
JOSS, an on-line time-shared interactive 
plug-in computing system. JOSS was designed 
for casual use by problem-solvers rather 
than for system programmers. The inter- 
active method of thinking at the console 
is estimated as being ten times faster than 
the usual problem-inception-to-problem-so- 
lution approach to a computer. Every 24 
hours, about 3 million JOSS statements are 
now processed in an average 5.5 milli- 
seconds. Average computation per session 
is 20,000 statements, leaving enough un- 
used capacity to accommodate 100 consoles 
or more. Complete hardware description, 
flow charts, and sample programs are given. 
(Presented at the Fall Symposium of the 
Digital Equipment Computer Users Society, 
November 1966-) 19 pp. 



P-3501 Computers and Our Future. 

M. E. Maron. December 1966. 

A statement of information needed for a 
realistic attack upon the questions of 
predicting the future impact of computers 
on society, the social and moral implica- 
tions, and the actions that might be 
taken to alter some of the possible con- 
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sequences. Among the topics are the im- 
plications for invasion of privacy, im- 
proper manipulation and control; the in- 
fluence of information feedback and over- 
load?, the problem of obtaining individual 
treatment in a computer-based selection 
system. What values do we wish to foster? 
And how fast can corrective action become 
effective? 10 pp. 



P—3504 System Implications or Infor- 

mation Privacy. H. E. Petersen, R. 
Turn. April 1967. 

A detailed account of ways to protect 
computer systems, especially remotely 
accessible on-line time— sharing systems, 
from invasions of privacy. Communication 
links cannot be physically secured (see 
RM— 3765) ; the only broadly effective 
countermeasure against wiretapping meth- 
ods is privacy transf or ma tions (secret 
codes) , which may require additional 
hardware. Other countermea sures include 
once- only passwords; electromagnetic 
shielding to prevent radiation pickup; 
systematic verification of the integrity 
of hardware, software, and personnel; 
checking up on accidental interference 
and overlong computer session. Hardware 
breakdowns and the shielding of proces- 
sors to prevent "tuning in” present un- 
solved problems. It appears possible to 
engineer information systems so that the 
cost of privacy protection is proportion- 
al to the amount desired. (Prepared for 
presentation at the Spring Joint Computer 
Conference, Atlantic City, April 1967.) 

44 pp. Ref. 



P—3522 Some Aspects of Man-Computer 

Communication in Active Monitoring of 
Automated Checkout. L. Chesler, R. 
Turn. March 1967. 

Wherever hazards exist, tight schedules 
must be met, and costs of failure are 
high, human judgment is needed to detect 
and react to malfunctions in automatic 
checkout equipment, incorrect program de- 
sign or execution, and unexpected events. 
The human monitor must know exactly what 
the programs should be doing and what they 
are doing at each instant; the monitor 
should be able to look ahead, review the 
past, specify the level of detail of in- 
formation, and control the rate of check- 
out. The moving network display with 
on-line graphical techniques (RM-5183) is 
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outlined as an example of effective in- 
formation display. Need for such a system 
increases as existing factory checkout 
systems approach the limit of their abil- 
ity to handle equipment complexity and. as 
ual systems are automated. (Prepared 



for the Fourth Space Congress, Cocoa 
Beach, Florida, April 1967.) 34 pp. Ref. 



P-3523 Remarks on the Question of 

Privacy Raised by the Automation of 
Mental Health Records. P. Baran. 

April 1 f 67. 

Xt is necessary to face issues of the 
individual * s right— to— privacy raised by 
the future automation of information sys- 
tems. Systems will be interconnected for 
both economy and performance, but 
time— shared computer file systems will 
not at first have adequate safeguards 
commensurate with the sensitivity of 
the information they contain. The prob- 
lem is thus how to obtain the greatest 
benefits from such systems with the least 
danger to privacy. (Presented to the 
American Orthopsychiatric Association 
Workshop, Washington, D.C. , March 21-23. 
1967.) 



P-3527 The Professor and the Computer: 

1985. B. W. Boehm. February 1967. 

A short scenario of a 1985 conversation 
between a professor and a computer, which 
reflects the author's belief that extrapo- 
lations into the future should point out 
not only the prospect but also the prob- 
lems of implementing future technology. 

5 pp. * 



P“3533 Keeping the Upper Hand in the 

Man-Computer Partnership. B. W. Boehm. 

April 1967. 

A discussion of the future capabilities of 
the computer and its role in augmenting hu- 
man creativity. Rapid increases in hard- 
ware performance (e.g., the large-scale 
integrated circuit) and new organization 
methods (e.g., the multi-processing con- 
cept) have permitted the design and imple- 
mentation of more flexible systems, with 
no loss of computational efficiency. The 
on-line interactive computing system 
promises to achieve a significant man— com- 
puter partnership. The increased produc- 
tivity of the computer, however, should 
not be considered an end in itself. Sys- 
tems analysis will provide a continual' re- 
examination of the relevance of the user's 
efforts to his goals, and thus ensure that, 
the computer is used to stimulate creativ- 
ity, not to perpetuate mediocrity. 29 pp. 
Ref, • i> : v .. : : j '.•••• '-V* v-/.... , : 



P-3544 Security and Privacy in Com- 

puter Systems. W. H. Ware. April* 
1967. / ;■ /;y; v. ; ;; .y ■■■{ .V:.;.;. 
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Outlines the configuration of a typical 
remote-access, multi— user resource-shar- 
ing computer system and identifies some 
of its vulnerabilities to unauthorized 
divulgence of information- In military 
terms, this is the computer security 
problem; in civilian terms, the computer 
privacy problem. The latter is less 
clearly structured from both legal and 
practical viewpoints- There are vulner- 
abilities of personnel, hardware, soft- 
ware, and especially communications. 
Eavesdropping, wiretapping, copying, or 
outright theft of files are possible. 

Could reasons of national interest lead 
the professional intelligence effort of 
a foreign government to focus on a com- 
puter network? This paper presents ter- 
minology, outlines the problem, and sug- 
gests design considerations; detailed 
technological countermeasures are given 
in P— 350h, "System Implications of In- 
formation Privacy." (Presented at the 
Spring Joint Computer Conference, Atlantic 
City, April 17-19, 1967.) 32 pp. 



A method for using sequential positional 
information to recognize handprinted Chi- 
nese characters, and a computer program 
that uses this method to provide a trans- 
lation aid- The desired character is 
drawn on the RAND graphical input tablet 
and is reproduced on the CRT display page, 
which includes the asked-for character to- 
gether with its pronunciation and its 
identification number in the standard Chi- 
nese— English dictionary. The program can 
be used for any forms that are drawn in a 
particular sequence of strokes- Both 
recognition routines (Chinese and Roman 
characters) analyze the point-by- point 
locations as each stroke is being drawn, 
and identify it within milliseconds after 
completion- The program could be used in 
preparing a hardcopy dictionary index or 
teaching aids by use of a graphical output 
printer. (Prepared for publication in 
IEEE Transactions on E lectronic Computers .) 
21 pp. Ref. (See also BM-5Q16.) 



P-3560 JOSS: Rubrics. C. 1. Baker. 

March 1967. 

A collection of principles to be kept in 
mind when designing a JOSS-like system, 
contemplating additions to the JOSS lan- 
guage, or comparing JOSS with other in- 
teractive on-line, time-shared remote com- 
puting systems. 5 pp. 



P~3562 Urban Node in the Information 

Network. P. Baran, M. Greenber ger. 

April 1967. 

A discussion of the technologies of com- 
puters and communications in terms of the 
major contemporary problems of cities. 
Since the communication of information 
may well be the most central and most 
vital function of an urban complex, the 
information-based technologies could be 
the next major force in the evolution cf 
the city. Computer-communication tech- 
nology could foster a widening, sparser 
distribution of people around the world, 
with urban pockets of active personal 
interaction among intellectual, commer- 
cial, ind ustria 1, a nd political leaders. 
Such urban centers would be sources of 
ideas and top-level decisions and would 
serve as input nodes in national and 
transnational information networks. 

25 pp. Bibliog. 



P-3568 On-Line Computer Classification 

of Handprinted Chinese Characters as a 
Translation Aidi G. F. Groner, J. F. 
Heafiier, Ti W. ’Robinson; April 1967. 

o 
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P-3581 An Approach to Software Evalua- 

tion. J. D. Tupac. April 1967. 

Software evaluation is discussed within 
the context of RAND - s experience in eval- 
uating its computer system. Software has 
become more significant because of in- 
creased dependence on it for system opera- 
tion and performance. At the same time, 
if has become more difficult to evaluate 
because of increased complexity, greater 
flexibility and functional capability, and 
sheer size. Any organization, undertaking 
an evaluation of its system, must consider 
two major areas: functional capabilities 

and performance based on the organization’s 
requirements and goals. At RAND, workload 
and capacity requirements, desired through- 
put and accessibility, and cost constraints 
were used to determine an acceptable 
cost/perf ormance range. Estimating soft- 
ware performance is the weakest link in 
an evaluation. If an organization’s out- 
put is largely dependent on accurate per- 
formance it; must select only 

from systems with working software. 12 pp. 



P”3599^. Computer Simulation Program- 
ming Languages: Perspective and Prog- 

nosis. P. J. Kiviat. September 1967* 

An overview of the languages, devised & r. 
especially for programming computer Simu- 
la t ions developed since 1959. Some are 
base d on trans act ion f lows (GPSS) , . others 
on cause- and— effect relationships ex- 
pressed in events ^SIHSCRIPT) /activities \ 
(CSL) , or processes J ( SIMULA) i Other prin- 
cipal differences air^v static or dynamic 
s to rage a llocation, ’levels of ind irect 
referencing, and ability to form complex >•': 
data structures/ Languages may be ex— 
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ecuted inter pretively by a control pro- 
gran (GPSS) , nay be direct extensions of 
general— purpose compilers (SIMULA of 
ALGOL) , source languages to compilers 
(early SUBSCRIPT and CSX, GASP, and 
FORSIM IV to FORTRAN) or compile directly 
into assembly code (SIMSCRIPT 1. 5, Ex- 
tended CSL, CSL— 2) . The trend is away 
from terseness toward readability and 
descriptive power. 22 pp. Hef. 



P-3600/1 Soviet Cybernetics: Recent 

News Items, No. 1. Edited by W. B. 

Holland. February 1967. 

The first issue of a periodical review 
prepared by the staff of the Cybernetics 
Data Research Project in the Computer 
Sciences Department of RAND, to appear 
approximately monthly. Excerpts from the 
Soviet press on computers, automatic con- 
trol, and related material are translated 
or summarized. The feature article is a 
compilation of data on the newest, fast- 
est, and most highly publicized Soviet 
computer, the BESM-6. Includes a bibli- 
ography of relevant articles and one of 
photographs in Pravd a and the weekly 
E conomic s Gazett e for December and Janu- 
ary, and in Iz vestiya for January only. 

A bibliography of CDRP publications, 
with abstracts, is appended. 7*1 pp. 



P-3600/2 Soviet Cybernetics: Recent 

News Items, No. 2. Edited by W. B. 

Holland. March 1967. 

The second issue of a periodical review 
prepared by the staff of the Cybernetics 
Data Research Project in the computer 
Sciences Department, to appear approxi- 
mately monthly. Excerpts from the Soviet 
press on computers, automatic control, and 
related material are translated or sum- 
marized. The March issue features eight- 
een pages of computer photographs from 
t he book Mathematical Cont rol Machines , 
the table of contents from the collection 
M agn e tic E lement s in Compute r Engineer in q . 
an article advocating a return to three- 
address machines with microprogramming, 
seven other articles, and short news 
items. Relevant articles and photography, 
published during February in Pra vda . I z- 
vestiya . the weekly Eco n omics Gazet te, 
and. the English-language weekly Moscow 
N ews are listed. 65 pp. 



P—3600/3 Soviet Cybernetics; Recent 

News Items, No. 3. Edited by W. 3. 

. v Holland. April 1967. / V ' K' fp ; :y 
The April 1967 issue features a survey of 
resea rch on a utoma tic character recogni- 
^ -ion and text reading. A translated ar- 

eric 






ticle on heuristic programming claims that. 
Soviet mathematicians are appreciably 
ahead of their U.S. colleagues in machine 
pattern recognition and medical diagnos- 
tics, probably in chess playing, but be- 
hind in breadth of work and in equipping 
the projects with the best computer hard- 
ware. Other items report technical data, 
research budgets, new construction, a 
tabular comparison of U.S. and USSR com- 
puters, and a symposium on the use of 
redundancy in information and control sys- 
tems. Relevant articles and photographs 
published during March in Pravda . Iz- 
vest iy a . the weekly Economic s Gazette, 
and the weekly English-language M oscow 
New s are listed. 86 pp. 



P-3600/4 Soviet Cybernetics: Recent 

News Items, No. 4. Edited by H. B. 

Holland. May 1967. 

This issue includes a special report on 
the BESM and M— 20 series of computers de- 
veloped in the Soviet Union. Items trans- 
lated from the Russian include reports on 
electronics in the administration of the 
national economy and on the characteris- 
tics and costs of several computers. Rel- 
evant articles and photographs published 
during April in Pravda . Izvestiya . Eco- 
nomics Gazette . Moscow News, and Rand pub- 
lications on Soviet cybernetics and com- 
puter technology are listed. 68 pp. 



P-3600/5 Soviet Cybernetics: Recent 

News Items, No. 5. Edited by W. B. 

Holland. June 1967. 

The fifth issue of a periodical review 
prepared by the staff of the Cybernetics 
Data Research Project in the Computer Sci- 
ences Department. The June issue features 
articles on management science and systems 
analysis in the Soviet Union, development 
of high-productivity computer systems, and 
a first description and photograph of the 
M— 220 cob p u ter . 101 pp. : c - :• _ !,- 1 . 




P-3600/6 Soviet Cybernetics: Recent 

News I terns,* No. 6. Edited by W. B. 

Holland. July 1967. 

The July issue features three articles on 
problems in the Soviet computer industry* 

The Ministry of the Radio Industry, which 
manufactures computers, does not equip 
them with input-output devices, with stand- 
ard programs, algorithms, or compilers for 
algorithmic languages. Users must create 
tfc*£ix own. The best models operate relia- 
bly.^ for several hundred hours, but - input- : 
out put d e vices break d own nearly every ^ ' 

day. Magnetic tapes are non in ter change- 
able, and Information can be stored on 
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Up« foe no longer then a month. Other 
articles describe the RITH and BESH-3M 
computers, con pa ter work in Armenia and 
Sovoslblrsk, and the new Kiev Management 
iefocaetion System. Also included are an- 
notated listings of relevant articles ap- 
pearing in the Soviet Press in June 1967, 
and sone photographs. 9a pp. 



P-3600/7 Soviet Cybernetics: Recent 

■ews Items, Vo. 7* Edited by 8- B. 
Holland* August 1967. 

This issue includes a translation of an 
anticybernetics polemic, "Rhom Does cyber- 
netics Serve?* published in the Soviet 
Onion In 1953, a report on Soviet cyber- 
netics highlights for 1966, and articles 
os problens of dialectics and logic in 
the development of an understanding of 
modern natural science and on cybernetics 
sachines of the future. Articles and 
photographs published in the Soviet press 
during July are listed* 72 pp* 



P-3600/8 Soviet Cybernetics: Recent 

Hews Items, Vo* 8. Edited by V. B. 

Holland* September 1967. 

This issue features a series af articles 
os problens confronting the computer in- 
dustry in the Soviet Onion* One of the 
major controversies is that between large, 
sel£-supporting, aultiple-user coapnter 
centers and snaller, self-contained 
esnters attached to individual plants and 
enterprises* Another is that of large 
machines versus snail machines. The is- 
sue also includes a report on an informa- 
tion retrieval conference and an article 
on the technical specifications of the 
H— 20, BESlt— 3fl, BESB-4, and H-220. 120 pp- 



p— 3600/9 Soviet Cybernetics: Recent 

■evs Items, Ho. 9- Edited by w. B. 
Holland* October 1967. 

The October Issue features a 30— page arti- 
cle by one of the world 9 s leading cyber- 
neticists, Academician V* N* Glushkov, on 
prospects for automating computer design. 
Other articles and excerpts deal with 
Ukrainian computer usage, automation 
levels and goals, and production history; 
heuristics as a science; research person- 
nel statistics, OSSR and Latvia; announce- 
ment of the Vairi-2 computer; .design of 
the Avrora computer by the n— 20; an ad- 
vertisement tor the Polish ODRA-1013; and 
an annotated listing of relevant items in 
the Soviet press during September 1967. 

96 pp* 







P-3600/10 Soviet Cybernetics: Recent 

News Items, No. 10. Edited by W. B. 

Holland. November 1967. 

The November 1967 issue features a 25-page 
article on the logical organization of the 
VNIIEM-3 control computer. The issue also 
includes articles on heuristic programming; 
the Pattern Recognition Laboratory at 
Novosibirsk; the Glushkov survey of man- = 
ageoent systems; the management system at 
the Barnaul Radio Plant; and on the auto- 
mation of national planning calculations 
at the Ukraine GOSPLAH. This latter ar- 
ticle mentions problems caused by hardware 
shortcomings, unreliable tapes, slow in- 
put/output, lack of organized program ex- 
change, and shortages of programmers and 
mathematical economists. The monthly sum- 
mary of relevant press items reports that 
Hoscov traffic is to be un jammed by sen- 
sor— and TV-controlled signals. The pres- 
ent five-year plan calls for over 600 new 
automated management control systems and 
230 computer centers. 81 pp. 



P— 3600/11 Soviet Cybernetics: Recent 

News Items, No. 11. Edited by ¥. B. 

Holland. December 1967* 

The December issue features 50 pages on 
the most important achievements in cyber- 
netics, computer technology, power engi- 
neering, bioengineering, and mathematics 
during 1966* Progress in computer medical 
diagnosis for gastric disease, heart 
disease, and cancer is reported. Other 
articles list the characteristics of Soviet 
computers, development of a nationwide 
production coding method, and new graphical 
data- handling devices. The Kiev Engi- 
neering-Construction Institute is coordi- 
nating a new annual collection of articles 
on programmed instruction* The Ministry 
of Defense daily newspaper. Bed Star , has 
been added to the Press Review section. 

103 pp. 



P-3600/12 Soviet Cybernetics: Recent 

News Items, No* 12, Index to Issues 
1-11. Edited by W. B. Holland; com- 
piled by J . J- Schneider, 9. B . Holland. 
31 December 1967. 

An index of subjects, personalities, or- 
ganizations, and hardware/software of the 
1967 issues of SC:RNI. A special index 
is included of material on the problems 
and shortcomings in Soviet computing and 
related fields. An annotated bibliography 
of Rand publications on Soviet cybernetics 
and computer technology {16 items) is ap- 
pended. 60 pp. 
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P—3600/13 Soviet Cybernetics: Recent 

News Iteas, No. 13. Edited by W. B. 

Holland. January 1968. 

This issue features an article from Pravda : 
"Cybernetics, XXI Century” by 7. M. Glush- 
kov. An article by K. Rudnev, Minister 
of Instrument Construction, Means of Auto- 
mation, and Control Systems, discusses the 
new system of planning and economic stimu- 
lation employing computer techniques for 
the compilation of optimal production 
plans. A 13-page article on programmed 
instruction, translated from the Ukrainian, 
calls for application of PERT methods and 
for a Mar list— Leninist theory. The secre- 
tary of the Scientific-Research Institute 
of Planning and Norms, A. Petrov, in an 
article on the needs and difficulties of 
science management, urges that the Insti- 
tute coordinate all production management 
research (contradictory advice now comes 
to managers from half a dozen institutes). 
The Izvestiya Sunday Supplement, Nedelva . 
has been added to the Press Review sec- 
tion . 72 pp. 



P-3600/14 Soviet Cybernetics: Recent 

News Items, No. 14. Edited by W. B. 

Holland. February 1968. 

A 32-page article, translated from the 
Ukrainian, covers the content, teaching 
and programming methods, and hardware of 
programmed instruction. The process is 
modeled as a complex no nhomogeneous dis- 
crete Markov chain. Adaptive teaching 
machines that respond to the students 
entire instructional history— not just 
the latest answer — individualize instruc- 
tion and save much time. The best way to 
cut costs is to transfer to the student 
such functions as checking answers and 
searching for the next branch of a pro- 
gram. Other articles give statistics on 
Russian scientific and technical organi- 
zations; describe the Okean hydrographic 
computer and a very small ferrite diode 
control computer for tracking systems; 
comment on a lag in the application of op- 
timal industrial plans; describe the Lat- 
via University Computer Center; predict 
the future of cybernetics; and discuss 
cybernetics and troop-control theory. 

95 pp. i 



P—360 0/ 15 Soviet Cybernetics: Recent 

News Items, No. 1 5. Edited by W . B. 
Holland. March 1968. 

T his issue features a Ion g a rticle on the 
ATSEMS— 1 hybrid analog— digital computing 
system; research at the Belorussian Engi- 
neering Cybernetics institute; programming 
automation and new computer languages in 
Estonia; computerized retrieval 
Q stonia; computerized retrieval for legal 



information; automation of microcircuit 
production, using the Kiev-67 unit- Brief- 
ly described are the Syntax- 1 electronic 
machine that checks computer programs for 
errors, the M-3M computer, the new science 
of documentation, and whaf appears to be 
the first Soviet use of the light pen (for 
processing amplitude radiation spectra). 

72 pp. 



P-3600/16 Soviet cybernetics; Recent 

News Items, No. 16. Edited by P. L. 

Stephan. April 1968. 

The April issue features (1) a detailed 
description of the Mi.nsk-23 computer; 

(2) a critique of computer usage in 70 
higher educational institutions; (3) 

*_;Ost factors for the VNIIEM-3 production 
control system, which runs to 662,000 
rubles overall; and (4) computer assist- 
ance to researchers. Shorter articles 
describe remote diagnosis of electro- 
cardiograms transmitted by telephone, 
with 95 percent accuracy in myocardial 
infarction cases; the first automated 
system for producing TV sets; feedback 
instruments for training athletes* the 
ATsS production control and management 
system; publishing activities of the 
USSR Academy of Sciences; and a new 
method for automatic modeling which uses 
a multichannel self— teaching optimizer 
developed at a Latvian institute. 78 pp. 



P-3600/17 Soviet Cybernetics; Recent- 

News Items, No. 17. Edited by D. 

McDonald. May 1968. 

Several articles in this issue discuss 
how economic planning is hampered by short- 
ages of computers, desk calculators and 
abacuses, repairmen, and mathematical 
economists, by lack of coordination, and 
by the data problem. Economists and math- 
ematicians spend too much time collecting 
raw data. The Institute of Automation and 
Remote Control found that 90 percent of 
data from the petroleum administrations 
was never used. An 1 1 -page article de- 
scribes the Ukrainian achievements in the 
algorithmization of complex production 
processes. Other articles discuss mag- 
netic elements in computer engineering, 
cybernetics in agriculture, the ninth 
pneumohydroautomation conference, and the 
i ns t it ute ; for des ign ing re sear c h facili- 
ties. Yuri Gagarin *s forthcoming psychol - 
ogy and Sp ace is excerpted. 55 pp* 



P—3600/1 8 Soviet Cybernetics: Recent 

News Items, No. 18. Edited by D, 
McDonald. June 1 963. 

The feature article in this issue is a 
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19-page summary of the official guidelines 
for designing intermittent-process control 
systems. Also included is a translation 
of the illustrated brochure for the 
Minsk-22 computer system, which has multi- 
programming facility. Other articles 
report on Hungarian work on automation; 
space tracking; a symposium on reliability 
of complex man-machine systems; elections 
to the Ukrainian Academy of Sciences; and 
the USSR * s first industrial character-read- 
ing device, which inputs 150 characters per 
second with 1 error in 250,000 typed char- 
acters. A reprint of a newspaper article 
discusses music composed by the "Ural— 2" 
from programs compiled by Soviet mathema- 
tician Rudolph Zaripov. News excerpts in- 
clude reports on the first automated coal 
extraction unit and on plans for a single, 
nationwide weather forecasting service. 

92 pp- 



P—3600/19 Soviet Cybernetics; Recent 

News Items, No. 19. Edited by D. 

McDonald. July 1968. 

This issue features a 10— page technical 
article describing the automatic program- 
ming of hybrid computers via the analog 
unit, with a process control computer as 
its partner. It also includes an inter- 
view with Academician Engineer-Admiral 
A. X. Berg, president of the Academy cy- 
bernetics council, who states that de— 
fectless production is under way in over 
5000 enterprises with over 5 million 
workers, yet pedagogy is so defective 
that 2 million out of 75 million students 
are left behind each year. Most pedagogi- 
cal operations can be done by simple, in- 
expensive devices made of substandard 
radio parts. Other articles provide in- 
formation on (1) specif ications of 15 
digital computers; (2) an appeal from 
Poland 1 s deputy chairman for socialist 
country cooperation in computer produc- 
tion and programming; (3) 5 new computer 

centers and automated factories; (4) 
achievements of the Armenian Power En- 
gineering Institute; (5) work of 5 Baltic 
cybernetics institutes; (6) research plans 
of the Ukrainian Academy of Sciences; (7) 
use of computers in prospecting for gold; 
(8) a computer taught to recognize 50 
spoken words. 72 pp. 



P-3600/20 Soviet Cybernetics; Recent 

News Items, No. 20. Edited by D. 
McDonald. August 1968. 

This issue features a 1 6— page survey of 
Soviet computer technology, as well as a 
number of other informative articles; A 



computerized linguistic information sys- 
tem is being developed at the new struc- 
tural typology and linguistical statistics 




.Q -m 



laboratory of Moscow University. Ever-in- 
creasing production of calculating equip- 
ment still lags far behind demand, and 
existing computers are often inefficiently 
used, due partly to lack of trained per- 
sonnel. A number of economic institutes 
do not even have punchcard equipment, and 
it may be necessary for them to buy equip- 
ment abroad. Each ruble invested in R6D 
adds 1.45 rubles to the national income, 
compared with only 39 kopeks gain from 
ordinary capital investment. Several 
brief reports are included on { 1) confer- 
ences on automata theory, on control sys- 
tems, on optimizing production and dis- 
tribution, and on the matheaatiza tion of 
knowledge; (2) the contributions of Ukrain- 
ian economists; (3) the possibility of a 
time-sharing computer system; (4) design- 
ing water supply networks on the KA7R 
analog computer; (5) the use of computers 
in education and statistical linguistics; 

(6) automated control systems, particu- 
larly in electrical power, chemistry, and 
metallurgy; (7) chess and heuristic pro- 
gramming* 88 pp. 



P-3600/21 Soviet Cybernetics; Recent 

News X terns. No. 21. Edited by D. 

McDonald. September 1968. 

Three major articles are featured in this 
issue: (1) A 14- page survey of data stor- 

age devices discusses the field’s history, 
current trends, and future prospects. 

(2) A 13— page article outlines resolutions 
adopted toward the development and intro- 
duction of computer technology in areas 
of production, planning, accounting, and 
management by the Central Committee of 
the Ukrainian SSR. {3) A 17-page trans- 
lation of excerpts from a book on the 
organization and techniques of scientific 
research deals with dissertations. Other 
brief articles provide information on 
computers designed by computers; use of 
cybernetic methods in military affairs; 
optimization in space flights and game 
theory; measuring information systems: 
and biological analysors; high-speed com- 
puters in physics research; large com- “ 
puter systems; information processing at 
Moscow’s "frezer" plan (manufacturer of 
cutting instruments) ; the "Rita” system 
for accounting and control; computers in 
military construction and building a a- ; 
terials industry; and reports from con- 
ferences on biological- psychological 
problems and on problems of the scien- 
tific control of industry- 120 pp- (CC) 




P-3600/22 soviet Cybernetics; Recent 

News items. No. 22.:' Edited by D. 
McDonald. October 1968. 

Beginning this issue, comments are provided 
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on the context and significance of article: 
October analyses highlight the continuing 
power struggle between central planners am 
the ministries of particular industries. 
That the balance is tipping toward ministe- 
rial control is indicated by an article on 
automated control of machine-building and 
two articles describing the plans of the 
Ministry of Higher and Secondary Special- 
ized Education for its own nationwide net- 
work of computerized information centers. 
Continued emphasis on PERT and CPH methods 
is reflected in an article urging a net- 
work planning and control service in each 
scientific organization, and another from 
Red Star advocating mathematical methods 
for Commanders down to the company and 
battalion levels, with examples. General 
opinion seems to be that OR is useful only 
at higher levels. An unusual article 
states that although mathematical methods 
cannot express complex biological pro- 
cesses, it will soon be possible to ex- 
press the human psyche in equations. 
Hardware information includes the fact 
that Poland is now the second Communist 
country producing computers. 84 pp. (MW) 



P-3600/23 Soviet Cybernetics: Recent 

News Items, No. 23. Edited by D. 

McDonald. November 1968. 

This issue features excerpts from two arti- 
cles. The first discusses the problem of 
negative social consequences of automation 
in a socialist economy. Denying that auto- 
mation is simply an extension of the indus- 
trial revolution and that technical prog- 
ress has only positive social consequences, 
the author admits a high degree of scienti- 
fic and technical progress in capitalist 
countries and introduces the thought that 
even under socialism, automation has pro- 
duced negative social aspects. The second 
article is a report of the general meeting 
of the USSR Academy of Sciences, which in- 
dicates that the country’s first time— shar- 
ing system is now operating, but that es- 
sential research is being neglected be- 
cause of fragmented responsibility among 
the more than ten ministries concerned 
with machine building. Software problems 
continue as a focus of attention. Re- 
search at the Academy Computing Center 
emphasizes EESM-6 software, which has not 
been completed; when it is, the main soft- 
ware effort will be devoted to time— shar- 
ing. Other articles discuss cybernetics 
in criminalistics, trends in network plan- 
ning and control, spacecraft trajectories, 
increasing computer efficiency, control- 
ling group behavior with drugs; automation 
of inventory control, two teaching ma- ; 
chines, and new techniques in computer de- 
sign. 124 pp. (mw)V : 




P—3600/24 Soviet Cybernetics: Recent 

News Items, No. 24. Edited by D. 

McDonald. December 1968. 

This issue features an article on the re- 
organization of RSD efforts. Henceforth, 
there must be a rational accounting for 
the work of research organization, their 
operations will be subject to sets of 
regulations, and they will be required 
to produce on schedule and to stand be- 
hind their work; in return, a series of 
incentives will reward the successful. 

An article by Academician A. I. Berg, 
dealing with the information explosion, 
points out the serious implications of 
the paper shortage and a lack of foreign 
language training. Other articles dis- 
cuss the need for training in experiment 
planning and for the inf orma ti on- consulta- 
tion centers, computerized management of 
trade and commerce utilizing the theory 
of information measurement, the Annual . 
Meeting of the Estonian Academy of 
Sciences, a survey of the computer in- 
dustry in Czechoslovakia, the conversion 
of scientific journals to abstracting 
publications, the results of the Kaskad 
Production Control system experiment, 
the Arkus Hybrid Computer, the Asor-2 
Computer for network planning, and the 
need for centralized computer for account- 
ants. 102 pp. (MJP) 



P-3600/25 Soviet Cybernetics: Recent 

News Items, No. 25. Edited by D. 

McDonald. 31 December 1968. 

A seven-page summary of highlights of the 
year's contents is followed by three de- 
tailed indexes, arranged by subject, by 
personality, and by organization. An 
annotated bibliography of 18 Rand publi- 
cations on Soviet cybernetics and compu- 
ter technology is appended. 92 pp. (MW) 



P—3606 Use of Multiple On-Line, 

Time— Shared Computer Consoles in 
Simulation and Gaming. G. M. Northrop. 
June 1967. 

A progress report on the interactive use 
of on-line, ti me— share d: JOSS computer con- 
soles in war gaming at Rand during the six 
months since publicly accessible files 
were added to JOSS capabilities. By pro- 
gramming consoles to Interrogate certain 
files periodically, a crude b ut highly 
serviceable real-time store- and- for ward 
communication system is created. The sim- 
ple J OSS programmin g 1 an guage is pe r ha ps 
the most important feature,' since it makes 
it possible for . cjame players to contribute 
to the improvement of programming. When 
the automated Tactical Air Control S ystem 
simulation was exercised by five Army 
ROTC students, the Litton Digital Message 
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Entry Device (DMED) format proved too 
rigid to cover all FAC information needed, 
and that the Fighter Duty Officer needs 
three CRT displays: for FAC requests, 

aircraft status, and his own assignments 
of aircraft to missions. A text-only 
diplomatic message simulation and a 
data— only sub-launched missile duel are 
also included. Teletype consoles (Type 
33 and 35) can be used as JOSS consoles, 
permitting participation, regardless of 
location, through conventional teletype 
or dataphone connections. 66 pp. Ref. 



P-3608 Statistical Considerations in 

Computer Simulation Experiments. G. S. 

Fishman. flay 1967. 

A tutorial given at a symposium on the in- 
terface betveen computer science and sta- 
tistics sponsored by UCLA Extension, The 
American Statistical Association (Southern 
California Chapter) , and the Association 
for Computing Machinery (Los Angeles Chap- 
ter), February 1, 1967. This paper de- 
scribes some fundamental statistical prob- 
lems that should be recognized at all 
stages of a system simulation that is, or 
contains, a queueing network, such as in- 
ventory models and job shop manufacturing 
facilities. Such a simulation is the 
generation of stochastic processes by 
Monte Carlo methods. While simulation 
languages such as SIHSCRIPT and GPSS have 
been developed and refined during the past 
decade, very little work has been done in 
applying statistical methodology to the 
analysis of computer simulations. 7 pp. 
Ref. (See also Rfl-4880, RH-5288.) 



fined. Competitive pressures will be a 
paramount force in the increasing automa- 
tion of engineering. 15 pp. Ref. 



P—3626 The Computer in Your Future. 

W. H- Ware- November 1967- 
An expanded and popularized version of 
P—3279, explaining present computers 
and computer programming procedure in 
some detail as a background for predic- 
tion of future developments, such as the 
following: Computing power will be 

readily available, like telephone serv- 
ice- Computers will be small, powerful, 
inexpensive> easy to use, and will accept 
natural language and graphical input. 
Perhaps a broadband communication cable 
will carry all the information services 
into each home and workplace: voice, 

video, facsimile newspaper, data trans- 
mission, computing service. Design pro- 
totypes and preliminary models will be 
replaced by computer simulation studies. 
The computer will touch man in every part 
of his life, modify his career, transfer 
blocks of jobs from one industry to an- 
other, and force rapid and frequent 
change upon him. Retraining and reedu- 
cation will be the way of life for every- 
one except those retiring before 1972. 

47 pp. 



P—3641 The Systems Gap* P. Aroer- 

August 1967. 

This paper was written as a guest editor- 
ial for the August 1967 issue of Datama- 
tion . Xt compares recent information with 
observations made in 1959 while the author 
was in the Soviet Union as a member of the 



P-3625 Some Implications of Automated 

Design on the Engineering Process. 

L. S. Hill. July 1967. 

The use of computers in three categories 
of engineering design operations: draw- 

ing, theory, and applications. The use 
of CRT displays for contemporary projects 
is probably the most exciting development 
in design automation. In theoretical de- 
sign activities, preliminary design engi- 
neers may eventually use all aspects of 
computerized design as adjuncts to their 
work- At present, parts that can be de- 
fined mathematically can be designed by 
means of the computer. Applied to engi- 
neering computations, computers provide a 
means of refining a design by the constant 
testing and retesting of certain elements. 
They decrease the possibility of concep- 
tual errors in design by providing a capa- 
bility for investigating many alternative 
courses and the use of simulation models. 
Technological problems remain, however, 
and cost -advantages are hard i to prove be- 
cause engineering cost records are ill-de— 

ERiC 



U.S. Computer Delegation. In spite of the 
intelligence, vigor, and dedication of 
Soviet computer specialists, the systems 
gap between the U.S. and the USSR has not 
been closed- Lack of a profit motive to 
provide incentive, as well as alternative 
courses for creative individuals, and to 
weed out incompetence is cited as the pri- 
mary cause of this failure. 8 pp. 



. P—3642 Social Implications of the 

Computer Utility- P.Armer. August 

-;i967i : -; 

As information, as a commodity, becomes : 
i ne xpe n si ve , wi del y » a r kete d , and re ad i 1 y 
available with increased j utility-like 
distribution of computing power, threats 
to privacy will arise in both public and 
private sectors. A system of controls 
will be needed to strike, a ’balance be- 
tween the common good and the in di vidua 1 ■ s 
right to privacy. 16 pp. Ref. 
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P—3648 Data Automation Development 

and Systems Implementation — Some Prob- 
lems and Conclusions. A. E. Vessel. 
August 1967. 

A discussion of the problems involved in 
building an information processing system 
helpful in planning and decisionmaking, 
and an example in the form of a JOSS pro- 
gram for patent searching (retrieval by 
index terms) . Operational requirements 
are difficult to state and are constantly 
changing. System developers and computer 
manufacturers often talk decision theory 
but build administrative data flow and 
control systems — not direct man— computer 
interaction for higher-level activities, 
such as patent examination. An example 
of such an interactive system is the 
Rand-a.S. Patent Office experimental sys- 
tem, which is implemented on JOSS. We 
are just now inputting real patent num- 
bers and real index terms. The building 
of subject index term lists is one of the 
reasons for the experiment. 30 pp. 



P-3656 The Computer— Hero or Villain? 

M. Greenberger. August 1967. 

The computer has been praised as a boon 
to civilization and damned as a despoiler 
of humanistic values; assessments of its 
capabilities range from ^electronic brain 11 
to "glorified slide rule.” Today, reality 
lies a little left of center. Although 
the computer does not yet participate di- 
rectly in the education process, it has 
the potential to provide a mass of data, 
such as performance statistics, that if 
properly interpreted cannot but improve 
the instructional system. Prolific com- 
puters as well as prolific authors have 
been blamed for the information explo- 
sion, an explosion that may soon be set- 
tled by a computerized information system,, 
Such a system would be as indispensable 
to the research worker as the library is 
today. Whether the computer becomes a 
hero will be determined by the intelli- 
gence man displays in its use. 16 pp. 

Ref. J 



P—3660 Graphical Aids to Aerospace 

Vehicle Mission Analysis. E. W. Boehm, 
?J. E. Rieber. October 1967. 

Graphic ROCKET, an interactive computer 
graphics system for aerospace trajectory 
analysis, is now being developed. It is 
an adaptation of RAND's Omnibus Calculator 
of Kinematics of Earth Trajectories. 

Graphic ROCKET has fewer branches; An on- 
line user can wait. to see the results of 
his first run before specifying variations. 
By reducing the total number of runs re- 
wired, interactive operations can provide 
re efficient machine usage, despite the 
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overhead cost, as well as acceleration of 
the design process. Even a good batch-mode 
program needs considerable redesign to re- 
orient it toward interactive processing. 
Emphasis should be on user language, pro- 
gram efficiency, and ease of extending 
models and considering alternatives. The 
system designer should not attempt close 
optimization, but should build a flexible 
system. 12 pp. Refs. 



P-3661 The Dynamic Characteristics of 

Computer Programs. G. E. Bryan. Au- 
gust 1967. 

A discussion of ways to achieve more effi- 
cient use of computing facilities. Sta- 
tistics gathered on actual program runs 
at Rand demonstrate that substantial gains 
are possible through a multiplexed mode of 
operation. A major gain is the easing of 
problems of storage allocation and second- 
ary storage utilization. 27 pp. 



P—3685 Communication policy Issues for 

the Coming Computer Utility. P. Baran. 
May 1968. 

An expanded version of P-3466 (which ap- 
peared in the Summer 1967 issue of Public 
Interest) revised for computer system 
personnel and users of time-shared com- 
puter systems. Remote time-sharing sys- 
tems are very ill served by telephone sys- 
tems designed for voice communication. In 
some computer utilities now under consider- 
ation, communications account for more than 
half of the system cost. Present FCC regu- 
lations prevent computer users or owners 
from banding together on a time-sharing 
basis to concentrate their highly inter- 
mittent traffic- Radio or microwave 
transmission promises great efficiency in 
data transmission and very low costs, if 
newer forms of signal processing such as 
spread spectrum are allowed and if li- 
censing red tape can be reduced. The very 
high channel use of a shared data link 
provides a strong case in the competition 
for space on the frequency spectrum. 

Federal licensing of system personnel 
should be considered, to protect users* 
privacy. 24 pp. 



P-3697 On the Problem of Directness 

in Computer Graphics. T. 0. Ellis, 

W. LV. Sibley. March 1968. 

A brief commentary on the Rand interactive 
man-computer graphical system, designed to 
supplement: the film. The GRAIL Project . 

The cathode-ray-t ube screen is conceived 
as a common working surface for both man 
and computer; (the man writes or draws onto 
it by writing or drawing on the associated 




RAK'D Tablet surface) . The CRT display 
Bust be updated every 30 or 40 Billiseconds 
to allow the user to keep his attention 
fixed effortlessly on the screen while 
interacting with his problem. The system 
depends heavily on real-tine symbol recog- 
nition, Functions can be invoked by press- 
ing "virtual buttons" — that is, by pressing 
the equivalent spot on the Tablet — and 
there is one hardware button to return the 
systen to sign-in condition. The bulk of 
the paper consists of sample CRT display 
foraats. 19 pp. Ref. Bibliog. 



P-3722 IGS — The Integrated Graphics 

System for the S— C 4060. G. D. Brown. 

November 1967. 

A description of the Integrated Graphics 
System, a machine— independent package of 
FORTRAN subroutines which may ba called 
from FORTRAN, COBOL, PL/1, or machine 
language programs to produce graphic out- 
put on the S-C 4060. IGS eliminates the 
usual FORTRAN restriction that prevents 
programmers from addressing a single char- 
acter directly. The GRAFPAC mode-set con- 
cept was used: subroutines can be modi- 

fied without changing the program by sim- 
ply adding a footnote to the coding or 
specifying an option. IGS accepts user 
coordinates and translates them internally 
into machine rasters (unless otherwise 
specified) • Special control characters 
are provided for specifying typographical 
characters beyond those on the usual key- 
punch. Users may also produce their own 
fonts by specifying the vectors. Grids, 
linear or nonlinear on either axis, are 
automatically plotted. One subroutine 
draws an entire graph with a single call. 
14 pp. Ref. 



P-3734 Computer Simulation in Urban 

Research. J. P. Crecine. November 
1967. 

Restricting the term "computer simulation" 
to models which are surrogates for 
real-world urban processes, this paper 
discusses those developed for use in two 
major areas of emerging research: (1) 

urban growth, development, and spatial 
location; (2) local aovernment decision- 
making. It also considers two hybrid 
efforts aimed at simulating a synthesis 
of economic, political, and administra- 
tive elements of an urban system. The 
future in the area of decisionmaking ap- 
pears bright, since progress is being 
made in the technology for translating 
abstract ideas, concepts, and symbols 
into computer language. In the area of 
urban research, however, a lack of data 
is limiting development. 27 pp. 
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P—3742 Curve Fitting and Editing Via 

Interactive Graphics. A. 3. Priver, 

B. W. Sof.hm . December 1967. 

A brief description of an interactive 
computer graphical system that allows the 
user to enter a curve into an IBH 360/40 
computer via a RAND Tablet and to try 
various ways of fitting, editing and dis- 
playing the curve on an IBH 2250 display 
scope. The aim was to extend the analysis 
of multivariate functions described in 
RM- 4639 from tabular to polynomial meth- 
ods. Control is by the Tablet stylus ex- 
clusively, using software-sensitized areas 
for pointing and Groner's character recog- 
nition scheme (RH— 5016) for alphanumeric 
inputs. (Presented at the ACH Symposium 
on Interactive Systems for Experimental 
Applied Mathematics, Washington, August 
1967.) 5 pp. Ref. 



P-3766 An Interactive Graphic System 

for Curve Pitting and Editing. A. S. 
Priver. September 1969. 

Documentation without printout of a set 
of computer graphic routines that allow a 
user: to enter a curve into an IBH 360/40 
by tracing it ou the RAND Tablet and inter- 
actively to specify various ways of fit- 
ting, editing, and displaying the curve on 
an IBH 2250 scope, thus visualizing the 
results of using certain methods in approx- 
imation theory. Routines are provided to 
least-squares smooth the data in various 
ways and to compare the results with a 
cubic spline (the smoothest of all twice 
continuously differentiable functions) • 

The cubic spline curve, the least— squares 
polynomial curve, and the original hand- 
drawn data curve may be displayed separ- 
ately, together, or in pairs, with the 
system rescaling the axes as needed. (The 
HIGH SPEED SPLINE FIT mode eliminates re- 
scaling.) Pointing the Tablet stylus at 
PUNCH DATA outputs a set of cards that 
will recreate the display at any time. 

To conserve storage, certain small rou- 
tines are repeated under different names 
(e.g., ENDPT and ENDPT2) rather than over- 
laying them. 89 pp. (MW) 



P—3780 On the Future Computer Era: 

Modification of tj^e American Character 
and the Role of tix^ngineer. Or, A 
Little Caution in the Haste to Number. 
P. Baran. October 1968. 

A warning that unintended but disastrous 
effects on society have resulted from im- 
proved and computerized recordkeeping, 
owing to (1) the habit of limiting the 
number of variables considered tjp those 
easily quantified, (2) the tendency to 
use records and scores instead of judg- 
ment, and (3) the use of information to 
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maximize private profit without regard 
to the damage inflicted by everybody do- 
ing this at once. Using ccapaters, loan 
and insurance companies screen out the 
highest— risk groups. Fire or burglary 
insurance cannot be obtained. in areas 
where business development is most needed. 
Hany people are rendered uninsurable and/ 
or unemployable on the basis of health , 
education, or past failures or infractions 
that former generations would have sue— 
cessfully concealed. what future have 
the 40 percent of all urban youth (90 
percent Negro) who will have some brush 
with the law, when an arrest record bars 
them forever? Those who understand tech- 
nology have an obligation to lift their 
eyes from minimizing subsystem costs and 
at least be an early warning system for 
the rest of society. 14 pp. (ntf) 



P-3810 Block Programming in O/S-360 

Assembly Code. R. H. Balzer. Say 
1968. 

A description of a block— programming 
facility that Band has incorporated into 
the basic IBH-360 software. This new fa- 
cility alters the form of the machine 
language enough to change the way pro- 
grammers conceive of and code problems. 

By means of a set of macros, users can 
write a program as a hierarchical set of 
instruction blocks whose execution is 
controlled by conditional statements, 
thus providing, at the assembly code lev- 
el, the IP-THEN— ELSE facility of ALGOL 
and PL/I. Other conditional statements 
can occur within an IF block. A format- 
ting program automatically indents the 
program listing to reflect its structure 
and provides headings for the beginning 
and end of each block, adding greatly to 
program readability and self -documenta- 
tion. Lines added by the program are 
immediately recognizable because the line 
numbers are suppressed, distinguishing 
them from lines produced by the O/S as- 
sembler. 9 pp. 



P-3822 Privacy Aspects of the Cashless 

and checkless Society. Testimony Before 
the Senate Subcommittee on Administra- 
tive Practice and Procedure. P. Armer. 
April 1968. 

A discussion of the problem of maintaining 
privacy in an age of computerized credit 
transactions, and a proposal that some 
government agency be charged with the 
responsibility for protecting citizens* 
privacy. Cost and convenience will ulti- 
uately force ;; to use some form of inter- 
connected electronic payment and book- 
q keeping network for most transactions, 

| i instead of checks and currency. The 



danger of personal surveillance — electron- 
ic snooping — depends largely on the com- 
pleteness and centralization of records 
and the speed of transnission. Airline 
reservation systems (which can include 
hotels, car rentals, etc.} are a present 
example of large amounts of current per- 
sonal information instantly available. 
There is little sanctuary for economic 
privacy in a system where any sizable 
cash transaction is conspicuous. Access 
to the files must be limited to a few 
persons who can be trusted. 19 pp. Ref. 
(See also RH-5495, P-3642.) 



P-3838 GRAIL/GPSS: Graphic On-Line 

Modeling. J. P. Raverty. June 1968. 

A status report on the R AND- developed ca- 
pability for interactive modeling of dy- 
namic systems using the GPSS flowcharting 
technique on the GRAIL (Graphical Input 
Language) facilities. Analysts are dis- 
satisfied with the long lead time required 
to translate a proposed simulation from a 
logical flow diagram to a detailed set of 
computer instructions to be keypunched. 
These steps can be bypassed by working at 
a GRAIL console, drawing on the RAND Tab- 
let and having the symbols recognized and 
displayed by the character recognition 
program. Using the GRAIL/GPSS system in- 
creases the analyst's efficiency tenfold 
to a hundredfold. GRAIL capabilities not 
yet incorporated include shrinking, en- 
larging, and moving geometric figures, 
and moi itoring on-line execution of the 
flow diagram. (Presented at an IBM Semi- 
nar on Operations Research in the Aero- 
space Industry: Models in Planning and 

Control, Newport Beach, April 1968.) 

14 pp. Refs. 



P-3861 Simulation Programming using 

SIHSCHIPT II. P. J. Kiviat. Septem- 
ber 1968. 

Description of a computer simulation of 
production and sales, designed to illus- 
trate as many as possible of the program- 
ming features of SIMSCBIPT XX in a natural, 
problem-oriented setting. The paper de- 
scribes the system to be modeled; outlines 
problems the model is designed to study 
(namely, to determine the number of ma- 
chines needed to provide adequate customer 
service) ; lists the complete SIMSCBIPT 
simulation program, well annotated; and 
gives a set of typical data cards. The 
last section works through the program in 
some detail, explaining the syntax and 
semantics of the statements. 22 pp. 
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P-3892 The 360/65= BAND 1 s Next Com- 

puter. G. D. Brown. August 1968. 

A description of the IBH 360/65 computer 
system to be installed at HAND* and a 
definition of the terms used in third- 
generation computing. Tine is measured 
in nanoseconds — billionths of a second. 

The basic storage unit is a byte (8 bits* 

1 character) . The CPU is 3 times as fast 
as our old 7044. Twice as much core stor- 
age will normally be available to each 
user* and more commands can be contained 
in a given amount of core. Host data 
sets (files) can be permanently mounted 
on disk packs; disks are random-access , 
can be read twice as fast as tapes* and 
avoid rewinding. The change from a 36- 
bit to a 32-bit word means that single 
precision decimal arithmetic decreases 
from 9 to 7.2 significant digits. Lan- 
guages available include COBOL* SIHSCRIPT 
U5 and II* PL/1* BPG (Heport Program Gen- 
erator) * HARK IV for file maintenance* JCL 
fcr job control. There are two FORTRAN 
compilers: a fast one with excellent diag- 

nostics for debugging* and a slow one that 
produces efficient code* Multi- programming 
with time— slicing makes even I/O— bound jobs 
like tape sorting economical. If also 
supports the new interactive RAND Video 
Graphics System. 1 1 pp. 



P-3894 Computer Software: The Evolu- 

tion within the Revolution. G. H. 
Armerding. duly 1968. 

As the cost of developing aud maintaining 
computer software approaches (perhaps* ex- 
ceeds) the cost of hardware* programs are 
being recognized as salable and patentable 
items in their own right. The cooperative 
spirit of the pioneers is giving way to 
competition. Some management information 
systems are being sold by software houses 
in competition with those offered free by 
computer manufacturers. The trend will 
continue* and reckless competition is sure 
to comes every programmer is a potential 
software entrepreneur. The evolution now 
taking place among these who write compu- 
ter programs gives rise to the question of 
whether or not professional programmers 
will disappear. People who "call" them- 
selves programmers may begin to diminish* 
but the total of "real” programmers and 
others who perform functions that could be 
categorized as programming will increase. 
Special-purpose tine— sharing systems are 
evolving into general-purpose ones. In- 
creased performance* at lower cost per an- 
swer* more than compensates for the over- 
head cost of software. However* the design 
loop between hardware and software is not 
solidly closed; feedback from programmers 
is inadequate. 14 pp. 

O 



P—3903 Thir d-Generation Computer 

Trends. B. W. Boehm. August 1968. 

A review of trends in computing. By 1975* 
due primarily to large-scale integrated 
circuitry* we may expect computers 200 
times faster* 1 000 tines smaller* and 500 
times cheaper. Total U.S. computer power 
will increase by a factor of 1000. How- 
ever* the speed— versus- storage and effi- 
ciency- versus- versatility tradeoffs will 
continue. Computer systems are built and 
used with very little feedback* so that 
there is very little systematic building 
upon experience. When a study is made of 
just how engineers are using computers* 
results nay be unexpected. One company 
found its engineers using old designs 
rather than new because programs were 
available to analyze them. System engi- 
neering techniques are seldom applied to 
the production of computer software. Such 
an analysis of Rand*s Graphic SOCKET de- 
velopment resulted in POGO* a program that 
cut graphics control page development time 
from days to hours. To design computer 
systems properly* it is necessary to learn 
•ore about how men perceive* how they 
„hink* and how they create. 13 pp. Bef. 
(Prepared for presentation at the 1968 
Joint Engineering Management Conference 
in Philadelphia.) 



P-3940/7 The JOSS Newsletter: November 

1967— June 1971. S. Harks. July 1971. 

A final compilation of 44 issues of the 
JOSS Newsletter , which has been issued 
monthly since November 1967 to users of 
JOSS* Band*s interactive* time-shared com- 
puter system designed for the solution of 
small numerical problems. Although the 
Newsle tter has been discontinued* the JOSS 
systca will continue to be used until ren- 
ovation is no longer practical. A final 
version of the JOSS Program Library Catalog 
was issued in narch 1971. Although no 
more JOSS programs will be abstracted* 
the read-only protection of the library 
files will still be available for JOSS 
programs offered to other users in Band 
documentation or by personal communication. 
This final edition of the Newsletter re- 
places previous editions of P—3940. 

157 pp. (HR) 



P-3977 GAPSS (Graphical Analysis Pro- 

cedures for System Simulation) . T. E. 
Bell. January 1969. 

A discussion of two types of computer 
graphics displays used to analyze data 
following simulations done in the GPSS 
language. The results showed that the 
hybrid display showing changes over time 
(and utilizing a Gantt chart) was supe- 
rior to the display sequentially present- 
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ing individual states of a system* Addi- 
tional general conclusions are that (1) 
an analyst almost never views simulation 
data the right way on the first try ; [2) 
coaputer graphics helps an analyst j den- 
tify relationships obscured by summary 
statistics; (3) coaputer graphics dis- 
plays should be tested for usefulness by 
the people for whom they are designed. 

13 pp. Ref- (MJP) 



P-3998 The Tenth Rand Computing sympo- 

sium. Edited by F. J, Gruenberg e r. 
December 1968. 

An edited and condensed transcript of the 
Tenth Annual Computer Symposium held at The 
Rand Corporation, 13 November 1967. Sched- 
uling the symposium one day prior to the 
Fall Joint Computer Conference alloys top 
men in the inf ormation— processing field to 
contribute their tine and talents. This 
transcript, edited from the original by 
each of the attendees, reflects serious but 
unprepared thoughts on the topic, n The 
Teaching of Computing." The questions dis- 
cussed included the people to whom comput- 
ing should be taught; the grade level at 
which computer education should begin; the 
training of programmers and of teachers of 
computing; and the advice that should be 
given to high schools, junior colleges, 
and trade schools to help them initiate 
computer education programs. 114 pp„ 

(MJP) 



P—4014 A Graphic Capability for NARK 

IV. H. Casali, D. Cohen. January 1969. 
prospects of embedding HARK IV in SGS to 
establish a usable on-line file manage- 
ment system. SGS (Simultaneous Graphics 
System) is a small time-sharing system that 
supports six terminals, designed to provide 
remote access to an IBH 360 computer using 
IBM 2260 graphic terminals. The user is 
provided with a full range of temt- e diting 
facilities and has the ability to add, de- 
lete, or modify data in a file. In many 
applications, it is desirable to separate 
data into different files: JCL statements 

for one, MARK IV requests for another. To 
test a HARK IV master file of registration 
cards and three SGS data files, runs were 
initiated via the 2260 terminal to cata- 
logue the file definitions and prepare a 
series of reports. Improvements i& enter- 
ing formatted data need to be implemented. 
Additional storage devices and reraote con- 
soles, as well as conversion to a multi- 
programming system such as OS/WVT Would 
probably enhance the capabilities of the 
system. 8 pp- (KB) 
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P—4019 Computers and the Delivery of 

Medical Care. E. C. DeLand, W. F. 

Raub, R. W. Stacy, B. D. Waxman. Feb- 
ruary 1969. 

The Introduction to Computers in Biomedi - 
cal Research . Vol. Ill, evaluating accom- 
plishments over a 3-year period and pre- 
dicting areas for future emphasis. Char- 
acteristics distinguishing recent computer 
systems from those in the past include 
increased complexity, flexibility, and 
capacity for improving health-care ser- 
vices. Work is being done to implement 
present image processing techniques and, 
in addition, to promote computer-aided 
instruction in regard to biomedicine. In 
the future, mathematical models combined 
with graphic and flexible forms of data 
presentation could become an integral part 
of research hospitals, monitored patient 
wards and clinics, and basic research 
laboratories., Interactive computer ter- 
minals and the attendant central proces- 
sor// software will be useful for hospital 
communications, for model building and 
hypothesis testing, for patient autointer- 
view, for perusing files of data and 
for other tasks requiring the transfer or 
analysis of data. 20 pp. (KB) 



P—4208 On Limits in Computing Power. 

W. H. Hare. October 1969. 

A paper presented at the 1969 Air Force 
Academy Meteorological Technical Exchange 
Conference, on the fundamental physical 
limits to computer speed. Heat dissipa- 
tion is the most serious apparent con- 
straint. Switching cannot be faster than 
10 (exp -11) sec because of cooling, or 10 
{exp -15) sec because of indeterminancy* 
Present production devices switch at about 
10 (exp -8) sec, so TOO- to 1000- fold im- 
provement seems to be the limit- — not enough 
to handle complex environmental problems. 
Beyond that we must look to multistream 
(rather than serial) processing, as planned 
for Xllxac IV. This may offer a 100- fold 
increase (its builders hope for many hun- 
dreds) . If problems prove to be more 
parallel than we think, and if we push 
technology to its limits, the overall im- 
provement could move toward 100,000-fold. 
Such a computer would require special fund- 
ing, though probably less than a large 
particle accelerator. 8 pp. (MW) 



P-4214 Testimony Before the Assembly 

State wide Information Policy Committee. 
W. H. Ware. October 1969. 



A statement before a State Assembly com- 
mittee on the problem of protecting com- 
puter information . The main, policy issue 
is that of the "invasion of privacy. The 
computer-based files of information coin- 
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piled far ease in checking credit do bene- 
fit the citizen, but nonetheless threaten 
him because of the current lack of legal 
or industry controls on information dis- 
semination. Technically, the problem is 
one of lagging system-design expertise, 
which would be alleviated through the 
stimulation provided by legal constraints. 
Self-policing among file operators is un- 
likely, and legal penalties may have to 
be imposed in the civilian sector similar 
to those for defense classified systems. 

The high reliability in protecting com- 
puter-based file information in the de- 
fense systems is due to a concerted effort 
to coordinate hardware, software, manage- 
ment, and physical protective schemes. 

Only this combination could secure compu- 
ter systems in the civilian sector, as 
well. 7 pp. (EB) 



P— 422 1 The Parallel, Pipeline, and 

Conventional Computer. W. R. Graham. 

October 1969. 

Analysis of parallel and pipeline com- 
puters, giving two quantitative bases for 
computer selection and program construc- 
tion: (1) the single stage and program 

execution times required by the two types 
of machines, and (2) the single stage and 
complete program efficiencies. Comparison 
shows that in execution time the results 
are mixed and it is possible for the ad- 
vantage to shift between the two machines 
as the number of steps in a stage in- 
creases. Program efficiency is expressed 
as the ratio of the time required to exe- 
cute a program if the computer is operat- 
ing at unit efficiency to the actual exe- 
cution time. Conceptually new, the par- 
allel computer is based on the idea that 
two conventional machines can work at 
twice the rate of one. The pipeline proc- 
essor gains its edge on the conventional 
machine by starting retrieval of a second 
operand before the first result has been 
returned to the memory. 8 pp. (TC) 



P-4251 Logical Aspects of Ques- 

tion-Answering by Computer. J.> L. 
Kuhns. December 1969* 

The problem of computerized g uestion- an- 
swering is considered from the point of 
view of relational logic. Three aspects 
of the problem are defined and interre- 
lated— —transforming natural— language ques- 
tions into symbolic questions (retrieval 
prescriptions), structuring the file, 
calculating value sets ? (answering the 
question). An experimental program for 
automat ic a 1 ly p ro d uci ng symbo lie g ues ti ons 
is explained. Finally, the problem of 
calculating value sets is discussed. A 
ey issue here is the identification of 
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questions that are ” unreasonable. n It 
is shown that a logical characterization 
of permissible input queries is possible 
and that this characterization can be 
expressed in terms of machine- recogniz- 
able sufficient conditions. 32 pp. Ref. 

(Author) 



P-4313 Computer Aided Advanced Design 

and Performance of Airborne Vehicles. 

J. R. Gebmaa. flarch 1970. 

Description of an operations research tool 
for easily determining the gross design and 
performance parameters of almost any pro- 
posed airborne vehicle: a comprehensive 

system of computer routines, modularized 
down to the level of basic analyses of fun- 
damental hardware components, and assembled 
into logical subsystems that are indepen- 
dent of vehicle ^configuration. A prototype 
FORTRAN IV implementation, including over 
130 subroutines, 18,000 IBM cards, and 
17,000-element data bank, can be used by 
employing only 10 or 20 cards. It com- 
prises REGSYS, for determining empirical 
weight-estimating relationships through 
multiple regression analysis, and AIRSYS, 
for design and performance analysis. Pro- 
gramming a final version would probably be 
too burdensome for any one organization, 
but the overall program is so arranged that, 
separate aerospace research groups could 
contribute their proved programs to make a 
tool usable by all. (Intended for the MORS 
1970 Symposium, the document consists 
mainly of uriefing charts.) 28 pp. (HR) 



P-4329 Computer Data Banks and Security 

Controls. W. H. Ware. March 1970. 
Guidelines for controls that protect pri- 
vacy of information within the computer and 
govern its divulgence to authorized users. 
Five technical safeguards are needed: (1) 

protection of central and demountable com- 
put^T storage media; (2) encryption or 
physical protection of the circuits; (3) 
computer hardware safeguards of the time- 
sharing system; (4) software safeguards to 
monitor user access to files; and (5) ad- 
ministrative and management controls that 
are security conscious. Government regu- 
lation may be required to protect the pri- 
vacy of personal files, since there is no 
data bank "industry" or trade organization 
for self- policing, and since the operator, 
who is necessarily profit-oriented, nay 
not know nor care to what use his client 
wants to put the data. Consequently, safe- 
guards should be formulated before data 
banks proliferate ^widely and without con- 
• trol. 12 pp. (MT) W: •• /■■XV V’j jv 
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P-4401 The Inpact of Future Develop- 

ments in Computer Technology. W. R. 
Graham. June 1970. 

Compares the relative advantages of two 
new computers, the University of Illinois* 
parallel- organized ILLIAC IV and the Con- 
trol Data Corporation's pipeline— organized 
STAS* Both increase computing speed by 
their overall organization. The parallel 
design drives many identical copies of the 
conventional computer * s arithmetic unit 
with only one control unit, which obtains, 
decodes, and issues instructions. The 
pipeline processor starts retrieving a 
second set of operands, located in memory 
adjacent to the first, before the first 
result has been returned to the memory. 

The STAR and an ILLIAC IV quadrant have 
comparable speeds for adding, though the 
ILLIAC forms a few sums more quickly. 

In multiplication, the ILLIAC is always 
faster. In division, the STAR is about 
twice as fast as the ILLIAC in finding a 
single quotient, but the ILLIAC is about 
1.4 times faster in calculating a long 
sequence of quotients. 15 pp. (LC) 



P-4410 Modeling Continuous Systems with 

BIOMOD — A Preliminary Report. R. 

Clark, G. F. Groner, R. A. Berman. 

August 1970. 

Models a fluid reservoir system using the 
current version of BIOMOD, an interactive 
computer-gra phics system for biological 
modeling. The BIOMOD system features in- 
teraction with immediate feedback, hierar- 
chical model structuring, and user— oriented 
model— def ini tion languages. It operates on 
an interactive graphics console comprising 
a CRT screen , a RAND Tablet , and a Key- -■ 
board. The user may draw block diagrams, 
handprint or type text, push displayed 
"buttons” to initiate certain actions, and 
move labels. He may represent a model by 
a block diagram, each component of which 
may be defined by another block diagram. 
This facilitates devising complex models 
one portion at a time. When BIOMOD is 
completed, the user may define model com- 
ponents by chemical equations, differential 
equations, or data curves, rather than : • 

having to translate his model description 
into a conventional simulation language. 
During model simulation, the user, may dis- 
play curves for different variables, 
change scales, or alter simulation param- 
eters. 41 pp. Ref . (LC.) Y* J.'Y- 



P-4417 Programming — -The Quiet Evolu- 
tion. G. D. Brown.,., July .Y;; 

The glamour period of ., programming is over. 
Disenchanted by errors in billing and bal- 
lot counting, and dissatisfied with the 
quality of computer output, the public 
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wants reliable products more than new 
ideas. Reprogramming for third— genera tion 
hardware has taught programmers to value- 
compatibility — -known in other fields as 
tradition and consistency. Old programming 
languages never die; each new one gives 
programmers more to learn. In the future, 
programmers will spend less time coding 
new algorithms and more time maintaining 
existing programs. Eighty percent of their 
time and effort will go to the unexciting 
but necessary tasks of checkout, documen- 
tation, and production engineering of 
programs for usefulness. The gain in 
quality means a loss in diversity, as 
picturesque old-timers are replaced by 
sober computer science graduates more 
like accountants. No economies of scale 
are discernible. It remains true that 
the fewer programmers working on a task, 
the better its chances for success. 11 pp. 
(MW) 



P— 4428 MAX: A FORTRAN Chess Player. 

J. J. Gillogly. July 1970. 

Describes MAX, a chess-playing program 
written in standard FORTRAN IV that uses 
a standard alpha-beta lookahead search of 
selected portions of the move tree. The 
program has played several complete games 
and many incomplete ones between frequent 
periods of major revisions; its quality 
of play ranges from poor to fair. 8 pp. 
Bibliog. (Author) 



P—4446 Evaluation and Innovation in 

Urban Research. G. D. Brewer. August 

Analyzes the methodology of computer simu- 
lation in the social sciences and its 
ability to manage complexly organized sys- 
tems. The "in principle" arguments ad- 
vanced in support of the method have been 
insufficiently tempered by honest ap- 
praisal of past "in practice" experiences. 

A continuation of the existing trends 
could harm both the method and the pro- 
cesses of problemsolving in a social con- 
text. An Initial problem is the develop- 
fr ment of an appraisal function— -i.e.-, a“> 
series of questions or criteria against 
which a computer simulation lay be judged! 
The experiences from 2 empirical contexts 
are related in efforts to construct a so- 
called policy-assisting class of simulation 
models. .Deficiencies in the appraisal 
included the vastly different orientations 

of participant s interviewed, salesmanship, 

and various technical and theoretical 
shortcomings. 47 pp. (KB) 



rv.cti 

MO * 



103 






!p ' 



: 'p: 

tf: 




Comparing Behavior at Various 
Computer Display Consoles in Tine-Shared 
legal Information. J. H. Carlisle. 
Saptaaber 1970. 

An aapariaant at Tale lav school in 
searching for legal precedents on the Head 
Data Central tlme-sharmd infornation re- 
trieval mystma. Subjects used either a 
teletype or the coaplicated-to-use CCX 
video console to access the 300,000,000 
character Ohio Bar association data base. 
The 0C11 BIO RED Multiple discriminant 
prog ran aas used to analyze the results. 
Contrary to expectations, subjects spent 
a ore tine at the video console, despite 
the longer transaission tiae of the tele- 
type. Rore cases were retrieved and 
browsed at the video console, relevance 
scores were higher, and subjects were 
a ore satisfied. They also aade 300 percent 
aore errors. Relevance correlated highly 
with nuaber of cases retrieved and nega- 
tively with tiae spent searching — contrary 
to the beliefs of systea designers who 
llsit retrieval to save tiae. Those who 
retrieved least Inforaation toot the long- 
est tiae and achieved the lowest relevance 
scores* The negative relation between 
tiae and relevance is even aore narked 
for the video console users. 46 pp. Ref. 
(RV) 



»~4*59-1 How To store It. B. Pox. 

Batch 1971. 

Storage layout for branch-and-bound al- 
gor it has is discussed. 1 coapoaite branch- 
lag role, alternating between backtracking 
and branching fron the point corresponding 
to the aininan bound, is reconnended as 
the best conpronise between reducing 
storage and the nanbar of iterations. 

0 pp. Bet. (author) 



P-W65 Use of SC4 0 6 (H Produced Bicro- 

fila Output in Pseudocolor Transforma- 
tions. J. C. Lanar. September 1970. 

A pseudocolor transformation is produced 
when each discrete density level in an 
original# continuous- tone, black-and-white 
iaage is represented as a different spec- 
tral hoe in the transformation. The SC4060 
has been employed to produce nicrofila 
output for use in 2 pseudocolor processes 
that have been developed at Rand. This 
paper discusses the coaputor programs and 
techniques for producing specific density 
levels la the fils and the pseudocolor 
processes using the film. 10 pp. Ref. 
(Author) 




P-M86 A Stochastic Network Approach 
to Test and Checkout. L. J. Natters, 
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H. V. Vasilik. October 1970. 
Demonstrates the usefulness of GERT simula- 
tion for modeling and evaluating policies 
and processes in the area of test and 
checkout (see GERT: Graphical Analysis and 

Review Technique . RM-4 973) . Some of the 
latest developments and extensions to a 
GERT simulation program are employed to 
model a test plan development process, a 
general test and checkout process, and 
specific cases of the latter. (Presented 
at the Fourth Conference on Applications 
of Simulation, sponsored by AIXE, ACM, 

IEEE, SHARE, SCI, and TIMS, in New York, 
December 1970.) 31 pp. Pef. (Author) 



P-4503 interactive Simulation of Con- 
tinuous Systems: Progress and Pros- 

pects. G. A. Bekey, E. C. Deland. 
January 1971. 

The development of a simulation systea 
that would provide both the interactive, 
user-oriented features of analog computers 
and the precision, memory, and computing 
power of the digital computer has been a 
design objective for many years. This 
paper reviews the background of present-day 
continuous systems simulation techniques, 
with emphasis on interactive, 
graphic-oriented systems. The state of 
the art is discussed, particularly as it 
concerns user convenience, interactive 
features, the use of block diagram de- 
scriptions, and graphic displays. BI0M0P, 
a system recently developed for simulation 
of biological systems, is used as an ex- 
ample. Limitations of present-day systems 
and prospects for near-future development 
are/ discussed. 21 pp. Bef. (Author) 



P-4532 Admatch, A Computer Tool for 

Urban Studies. A. H. Rosenthal. De- 
cember 1970. 

Description of Admatch, a set of computer 
programs for matching geographic codes from 
a reference file to local data records that 
contain house addresses. The geographic 
codes nay include zip codes, census tracts, 
congressional districts, and marketing 
areas. Admatch requires two machine-read- 
able files: a local data file and a ref- 

erence file. The preprocessing program 
uses expandable tables that allow varia- 
tions in street name configurations or 
alternative spellings of street or street 
type. The marcher program specifies the 
level of discrepancy that can exist between 
the reference file and the data file and 
still permit the record for the data file 
to be matched. The postprocessor program 
combines rejects from the preprocessing 
step with the accepted records from the 
Batching step. Discussion covers the role 
that Rand has played in testing and de- 
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veloping the Admatch programs, defines the 
equipment, and forecasts applications to 
urban studies, 13 pp. (KB) 



P—4536—1 The Use of Computer System 

Accounting Data To Measure the Effect 
of a System Modification, R, A, Batson, 
March 1971. 

Nearly all computer systems in operation 
are equipped with an accounting system 
that records the computer resources used 
by each job processed. These data, al- 
though having a great potential for use 
in the measurement and evaluation of com- 
puter system performance, are seldom used 
for anything other than charging for com- 
puter services used. This paper discusses 
techniques for reducing and analyzing ac- 
counting data to use in measuring the ef- 
fect of a system modification. Two dif- 
ferent methods are used in analyzing the 
data, both involving the use of statistical 
analysis. One method uses regression 
analysis while the other method uses 
cluster analysis, 15 pp, (Author) 
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P— 4531 Potential Uses of the Computer 

in Criminal Courts. P. w. Greenwood. 
February 1971. 

The computer is often touted as the poten- 
tial savior of organizations finding them- 
selves inundated by paperwork — a position 
in which' the courts find themselves today. 
Some examples of information systems for 
court use are presented that illustrate 
various levels of man-computer interaction 
in the decisionmaking process. A proposal 
for experimenting with videotape and com- 
puters to solve many of the problems as- 
sociated with long trials is also described. 
Its chief benefits would be a large reduc- 
tion in time required of jurors for each 
trial and a tremendous cost saving for 
retrials. Problems of living with the com- 
puter are also discussed, along with advice 
on how to avoid these problems. (Presented 
at a Chief Judges and Court Administration 
Conference sponsored by the National College 
of State Trial Judges, Williamsburg, Vir- 
ginia, February 1971.) 11 pp. (Author) 



P—4585 Computer Memory Management at 

Rand. A. C. Shetler, S. Glaseman. 

May 1971. 

Describes and lists some relatively simple 
modifications to the initiator of Rand’s 
360/65 computer software that enable the 
Rand Computation Center to run batch jobs 
at one high speed while running on-line 
and remote entry jobs in 2 kinds of 
low-speed memory. The change became neces- 
O sary with the addition of the slowest mem- ^ 




ory , LCS, which requires 8 times as many 
processor cycles for a given job as core 
storage. The new fixed initiators, which 
take less than 100 bytes of nonresident 
memory, have exceeded expectations in 
managing 3 access speeds of storage, while 
guaranteeing on-line access and protecting 
batch jobs from accidentally executing at 
low speed. Certain regions of memory too 
small for user tasks are left unfenced, to 
provide for operation aids and batch 
readers and writers. The bulk of the paper 
lists the modified control sections. 

106 pp. (MW) 



P-4600 Instructional Uses of the Com- 

puter in Higher Education. R. E. 
levien. March 1971. 

Some conclusions about developments in the 
computer* s capabilities and costs; methods 
of providing computer service and instruc- 
tional materials; and effects uf higher 
education. Two major trends hold special 
promise; the development of large, cen- 
tralized computing facilities shared by 
customers; and the creation of inexpensive 
minicomputers, using an exchangeable me- 
dium such as magnetic tape cassettes. 

These could provide a market for computer- 
based instructional materials; such a 
market is critical in achieving the de- 
sirable level of computer use in instruc- 
tion. National policy should see that 
access to the computer is possible wherever 
its use is cost-effective, and that its 
use is refined and improved to broaden 
the range of instructional value. The 
federal government should support (1) 

RSD on hardware and software, including 
terminals, minicomputers, and intercomputer 
communications; (2) development of in- 
structional materials; (3) computer ex- 
periments; and (4) consideration of com- 
puter requirements in copyright and patent 
laws and communications industry regula- 
tions. 20 pp. (SM) 



P—4629 A Selective Bibliography of 

Computer Graphics. R. H. Anderson. 

April 1971. 

An unannotated listing of recent books, 
articles, theses, papers, and reports on 
selected aspects of computer graphics and 
films illustrating computer gaphics re- 
search and applications. Items are listed 
by first author mentioned, under these 
headings; (1) general; (2) graphics ap- 
plications; (3) computer-aided design; 

(4) animation techniques; (5) computer- 
generated graphic art; (6) graphics lan- 
guages and subroutine packages; (7) graphic 
text manipulation, programming, and de- 
bugging; (8) list and ring data structures; 
**K9) data structures for associative access; 
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(10) picture languages and grammars; (11) 
projections and transforaa tions; (12) hid- 
den line elimination and surface shading; 
(13) hardware; and (14) films. Not in- 
cluded are image processing and enhance- 
ment, or pattern recognition or character 
recognition by other than linguistic means. 
34 pp. (MS) 



P—4640 Institutions, Innovation, and 

Incentives. R. E. Levien. May 1971. 

A discussion of the importance of achieving 
effective innovation in computer— assisted 
instruction. Meaningful innovation can be 
accomplished only by changing the system 
— that is, by changing not only the technol- 
ogy, but also the institutions and persons 
involved. The author presents 2 case his- 
tories: design of the proposed National 

Institute of Education, supporting creation 
of an R&D base for educational innovation; 
and design of the system of institutions 
and technology needed to make instructional 
use of the computer in higher education 
truly effective. To achieve innovation, 
one must plan institutions to encourage 
and facilitate it, paying careful attention 
to financial incentives. Instructional 
use of computers today has a cottage— in- 
dustry character. Two trends may change 
this situation: commercial tineshared 

computer service and cheap, standardized 
mini-computers programmed through an ex- 
changeable medium such as a cassette. 

Change would require the concerted efforts 
of higher educational institutions, time- 
sharing industries, publishers, and the 
government. 15 pp. Ref. (SH) 



P-4673 The Data Reconfiguration Ser- 

vice — An Experiment in Adaptable, Pro- 
cess/Process Communication. R. H. 
Anderson, V. Cerf, E. F. Harslem, J. F. 
Heafner, J. Madden, B. Metcalfe, A. 
Shoshani, J. P. White, D. Wood. July 
1971. 

Describes the Data Reconfiguration Service 
now being implemented at BIT, OCLA, UCSB 
and Rand for the ARPA computing network. 

In this nationwide experimental network, 
widely separated computers of different 
makes, models, sizes, speeds, hardware, 
and software are interconnected via 
s tor e-and- for ward switching by small spe- 
cial-purpose computers called Interface 
Message Processors that route traffic 
adaptively over leased lines. Participants 
can remotely access programs, data, and 
unique hardware facilities anywhere in the 
system. The DRS is designed to overcome 
the hardware and software incompatibilities 
by automatically performing needed data 
manipulations, such as converting character 
sets and graphic codes, adding or deleting 



messages, packing or unpacking repeated 
symbol strings, inserting message counters 
and flags, transposing data fields, and 
reformatting files. The syntax and seman- 
tics of the network connection module and 
the "Form Machine" are described. The 
Form Machine is a module that accepts and 
applies the definitions of data reconfig- 
urations (forms) . 23 pp. Ref. Bibliog. 

(MW) 



P-46B4 Computers in Society's Future. 

W. H- Ware. August 1971. 

A discussion of some of the problems and 
effects of computer information systems 
relative to society. Although society's 
size and complexity demand computerized 
recordkeeping, the opportunities for mali- 
cious misuse of personal inf orma tion— or 
for spreading misinformation— are increasing 
as more and more dossiers exchange informa- 
tion automatically. Some medical informa- 
tion gets into data systems. There is no 
legal framework to protect the individual, 
to fix liability for leaks, or to provide 
for award of damages, although the 0 - S. 

Pair Credit Reporting Act is a start. We 
do not yet understand how to design or test 
systems that protect the information they 
contain, and often do not use the protec- 
tive mechanisms we do know about. The prob- 
lem is real, the urgency is great, and 
action is needed now. 9 pp. (See also 
P-4329.) (MW) 



P-4693 The Probable State of Computer 

Technology by 1980, with Some Implica- 
tions for Education. F. W. Blackwell. 
September 1971. 

Reviews significant computing developments 
that will probably be in common use by 
1980. Large computers — meaning fast and 
powerful, but not physically large — and 
minicomputers that may be the size of 
today's portable radios will both contrib- 
ute to the feasibility of individualized 
computer- assisted instruction, the former 
through multiprogramming and switchable 
microprograms. While children should 
probably learn to type, excessive reliance 
on keyboard input will be reduced by 
graphics terminals. Spoken input will 
probably not be widespread by 1980, but 
access to computers via simple English 
written commands should be routine. Pro- 
grams should be as accessible as books are 
now. Computing networks should be common, 
linking small local computers to larger 
distant machines. Improved communication 
links, probably including two- way cable , : 
TV, can bring equal; computer opportunity 
to teachers, students, and administrators 
of all schools — if economic and institu- 
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tional barriers can be overcome. 10 pp. 
Ref. (MW) 



P— *1710 Limits in Computing Power. 

W. H. Hare. October 1971. 

Digital computer performance speed has 
increased by about 8 orders of magnitude 
since computers were invented in the 1930s. 
However, such large, complex problems as 
high-resolution image processing and models 
of atmospheric behavior will require even 
faster operation. This paper estimates 
potential computer speeds, identifies the 
principles of physics that will ultimately 
limit them, and discusses the social value 



of supercomputers. Theoretically, speed 
could be significantly increased by repre- 
senting numbers in remainder or residue 
form rather than in conventional positional 
notation, but practical considerations 
hinder such procedures. CPU utilization, 
typically about 50% to 60%, could be in- 
creased with multistream or pipeline pro- 
cessing. The small size and den^e pack- 
aging necessary to fast computers are in- 
consistent with heat dissipation, but the 
size and density limits have not been even 
approached. Computers 1000 or even 10,000 
times faster than the best machines today 
are possible. Such a machine would be of 
enormous value to society. 21 pp. Ref. 
CLC) 
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